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Machine for Testing the Strength of metals, Wire, 
Rope, Chain, Cast Iron Columns, Bridge Bolts, 
and Boiler Plates. 

The present age is one in which only accurate knowledge 
can insure advancement. Experimental methods, having 
proved their superiority in the attainment of accurate know- 
ledge, are constantly growing in favor. No matter to wha* 
extent mathematical theories may be applied to the computa- 
tion of the strength of building materials, there are so many 
varying conditions which cannot be formulated that only ac- 
tual test can determine the strains to which such materials 
can be safely subjected. There have been numerous testing j 
machines constructed, but many have been 
cumbersome, and some so inaccurate as to 
prevent that refinement which should char- 
acterize every scientific experiment. We re 
cently illustrated and described a refined 
arrangement calculated to insure the de- 
sired delicacy in this kind of tests, and we 
herewith give an engraving of still another, 
which, having been for several years in use, 
and having, we^are Jold, been -subjected to 
frequent comparison with what is known 
as the " Government machine," as well as 
those manufactured by other parties, has 
given entire satisfaction. 

It is claimed for this machine that it pos- 
sessess great strength, combined with much 
simplicity and accuracy, and that it can be 
furnished at le3s cost than other machines 
of corresponding capacity. 

Its construction will be readily under- 
stood on reference to the accompanying en- 
gravings, the largest of which represents 
a machine of 100,000 lbs. capacity. 

The crane beam, A, Fig. 1, is suspended 
from the hydraulic jack, B, by a yoke, C, 
and connected with this small end of the 
main lever by a clevis and fulcrum. The 
piece for testing is placed in the clutches at 
D D. All the bearing parts of the machine 
rest upon steel knife edges, and when ready 
for operating, the whole machine is in per- 
fect equipoise, and so nicely adjusted that 
a half ounce weight placed upon the weight 
dish will, it is stated, turn the beam. Be- 
fore the strain is applied, the slack is taken 
up. by means of a screw and a nut at E ; 
the beam is then raised by the jack and 
pump. The pump, is connected by the 
tube, G G, to the jack, and as the strain is 
applied, the beam is kept in equilibrium by 
placing weights on the dish, at H. The indicating finger, I, 
vibrates freely in the slotted place in the crane beam. Now, 
as the crane beam is placed between the small end of the 
main lever and the pulling jack, the strain is actually weighed 
by the beam, and not indicated by pressure in the hydraulic 
jack, as in some machines. In order to obtain a very accu- 
rate result, an ingenious self-feeding arrangement is applied, 
consisting of a reservoir, J (more clearly shown in Pig. 2), 
containing mustard seed shot, which is suspended from the 
jack, B, Pig. 1. A valve, M, Pig. 2, at the base of the reser- 
voir, is opened, by a pin attached to the beam rod, when the 
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cup, N, is seen on the dial, which is marked in such a manner 
as to indicate twenty five pounds (or even less, to ten or fif- 
teen pounds, if necessary). 

This machine, without the last improvement, is in success 
ful operation in a number of places, and irives, as above 
stated, the most unqualified satisfaction-,' 
i"Tfc«.*wo figures,' marked D, Pig. 1, represent a grip qr 
vise, that holds the steel in a particularly firm manner, caus- 
ing a fair and square break, and a correct test. In each end 
of the test pieces is bored a one and three eighths inch hole, 
and the piece is placed in the clutches with the thimble light- 
ened up by the bolt which passes through, having a head and 
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BOILER PLATE TEST PIECE 



beam raises, which allows the shot to flow into the cup, N, 
on the beam rod. This cup, N, is suspended to a spring bal- 
ance, O.which is secured to the rod. When the test piece breaks, 
the beam falls, and the small valve, M, closes, stopping the 
flow of the shot. The weight of the shot poured into the 



EIEHLE BROTHERS' TESTING MACHINE- 



nut pressing on each side, so as to prevent bending of any 
kind. This system of combining a crane beam, with levers, 
hydraulic jack, or screw, can be adapted for testing material 
of any description and of any desired form — tensile strength 
of bridge bolts, rope, wire, chain of any required length ; 
transverse strain for girders.etc, crushing strain for columns, 
specimens of metals, stone, etc., as also for torsional strain. 
For further particulars address Eiehle Brothers, Ninth and 
Coates streets, Philadelphia, Pa., or 93, 95, and 97 Liberty 
street, New Tork. 

Junction of the Black and Caspian Seas. 

An Italian journal, L' Osservatore Triestino, is responsible 
for the statement that the object of the recent visit of the 
Russian Czar to the southern part of his empire had par- 
ticular reference to the projected junction of the Caspian sea 
with the Black sea. On page 336, Vol. XXV., of the Scien- 
tific American, attention was called to the same enterprise, 
and some of its difficulties and advantages were pointed out. 
We are now able to furnish the following additional details. 
The entire length of the canal would be 630 Russian versts, 
about 400 miles, though the mountainous chain to be pierced 
only measures eight versts, or about five miles. It is calcu- 
lated that 32,000 laborers will have to be employed for fully 
six years in order to complete the undertaking. Quite apart 
from the direct commercial advantages which would result 
from the completion of this canal, it would serve to replen- 
ish the Caspian sea with jvater, a highly important consider- 
ation. During the last decade, and even longer, a re- 
markable reduction of water was noticed, so much so that 
the final extinction, that is, exsiccation of the sea, was ap- 
prehended. The results would not only be malarious in the 
extreme, but also destructive of a great source of wealth 
namely, the sturgeon, sterlet, and seal fisheries. Many thous" 
and persons are at present employed in these fisheries (chiefly 
at Astrakhan), by whom 800,000 lbs.'of caviar alone are an- 
nually obtained. An insurance of water supply to those per- 
sons would, therefore, give renewed stimulus to their local 
enterprise, though the same may not be nearly as important 
as the effect on commerce at large. 



Delprino's mode of Treating Silk Worms. 

The attention of visitors to the Italian section of the French 
Exposition of 1867 was attracted to certain small wooden 
pigeon holes, each of which contained a silk worm, where it 
was occupied in tam**mDftm$b* cocoon without disturbance 
from its meiftrt*im Ikh was an, invention of Dr. Del prino, 
of Veaime, in Piedmont, and which, although very simple in 
itself, formed an important innovation in the art of raising 
silk worms. Since that time, this and other peculiar inven- 
tions of the same gentleman have been widely adopted, and 
have done much toward protecting the silk interest from the 
losses which the recent multiplication of diseases and other 
casualties have brought about. 

The difficulty in the ordinary magnaneries, 
or worm houses, is that the worms are mixed 
together, the strong oppressing the weak , and 
heaped upon each other in a mass, so as to 
produce greater or less injury. In Delprino's 
system, a life in common is interdicted as 
much as possible, although during the feed- 
ing of the worms it is impossible to Isolate 
them entirely. During IJiat period they are 
kept together, but allowed ample room for 
moving about — being placed on small mova- 
ble hurdles which can easily be changed. This 
produces constant ventilation; and prevents 
the danger of a great agglomeration.in conse- 
quence of which the transformations mark- 
ing the different ages involve much less Iobs. 
When they have attained the proper period 
for transformation to chrysalids, the worms 
are placed in what Delprino calls the cocoon- 
ry, the pigeon holes (large enough to receive 
them) being placed on each side on tables, in 
which the worm is able to move about with 
freedom, and protected from injury. By the 
cocoon's not being attached to a branch,a sav- . 
ing of twenty per seat of silk ia •ocuresl. 

Another of Dr. Delprino's methods consists 
in securing a perfect union of the two sexes, 
and a more certain fertilization of the eggs. 
This is done by placing the fly in a cell cov- 
ered with a board and keeping it there in 
darkness and solitude for half an hour, at the 
expiration of which, to each male is given a 
female, and the board replaced until the nup- 
tial operations have been accomplished. By 
another arrangement every female lays her 
eggs separately, so that those of two indi- 
viduals are not mixed, and so that the im- 
perfectly matured eggs (such as can easily be 
detected by examination) can be readily re- 
moved and destroyed, thereby improving the general qualiiy 
of the grains. The general idea of Dr. Delprino's system 
consists in the isolation of the insects, and although this may 
require a special arrangement and be somewhat troublesome, 
yet it is maintained that the result sufficiently vindicates the 
propriety of the process, and that in the greater perfection 
of the eggs, and the improved health of the worms, and bet- 
ter quality and quantity of the silk, there is a decided supe- 
riority in the new system. 

MACHINE FOB BENDING PBINTEBS' LEADS AND EULES. 

This invention consists of a roller bending machine, in 




which the adjustable bending roller is mounted in one end 
of a long swinging frame whose other end is at such dis- 
tance from the roller as to allow of the wide range necessary 
for adapting the machine to form curves of any radii re- 
quired for the leads and rules used in printing : and the said 
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swinging frame is supported at the end next the rollers by 
the temper screw, by which it is adjusted, the whole being a 
simple and inexpensive arrangement. 

Patented March 5, 1872, through the Scientific American 
Patent Agency, by Frank C. Smith and Henry McCollum. 

G. P. Bowell & Co. 41 Park Bow, New York, the celebrated 
advertising agents, have an interest in this invention, and will 
be prepared to supply the trade with the machines in a short 
time. 



GUN MAKING BY MACHINERY, 



The ordinary rough walnut stocks are used, being thor- 
oughly dried before operated upon. The first operation is that 
of the 

SLABBING MACHINE. 
The stock is placed on a slide flatwise, and by means of a 
revolving disk, a straight cut is taken along that edge in 
which the barrel groove is eventually formed. This Bur- 
face, which we shali call A, serves as a guide for the future 
work. Cuts are next taken across the " butt " and fore end 
to bring the stock to the standard length. 
CENTEBING MACHINE. 

In this the stock is placed again on iis flat upon a plate 
and pressed tightly against an iron form, which fits the face, 
A. Attach*! to the same plate, towards the butt end of the 
stock, is a slide fitted with four projecting points. By a blow 
the four points are driven into the butt end, making four 
holes in their proper relative position to the prepared face. 
A center is then bored with a small cone drill in its front 
end. 

MACHINE FOE TURNING THE FOBE END. 

This machine comprises ah iron form with a "center" to 
fit the front hole in the stock, a plate with four points to fit 
into the holes at the other ejjoVwn'ich is drawn up by a 
screw clip paSing* cijer the end, and also a flat narrow plate 
running down the surface A. This form revolves upon two 
bearings, one placed near where the lock will be situated, 
being hollow to admit of the stock being inserted, and fitted 
with a screw to press the true face down on to the narrow 
plate, and another at the fore end. The stock is inserted in 
this, and screwed tight in the direction of the length of A. 
The narrow plate clears the cutters as they do their work. 
These cutters consist of a pair of revolving disks, fitted with 
hooked teeth and mounted on levers, pivoted near the 
ground line. An iron mold or copy of the fore end of the 
stock is placed below the latter— revolving slowly at the 
same speed. The levers carry friction rollers, which, as they 
travel over the irregular surface of the copy in a spiral di- 
rection, impart a corresponding motion to the cutters — and 
thus the form of the copy is repeated in the stock. A great 
economy of time is attained by using two cutters, one com- 
mencing in the middle while the other starts at the extreme 
end. 

MACHINE FOB SHAPING THE BUTT END. 

The general arrangement of this machine is the same as 
the one described above, excepting that the stock revolves 
on a center line, running nearly through the length of the 
butt, its fore end being passed through and clipped in a hol- 
low tube supported at the farther end by an oblong face plate 
carried by a small spindle from- which the rotary motion is 
given. There is only one cutting disk, and the cutting block 
is fitted with hooked cutter teeth of different forms, which are 
used successively for the roughing, middle, and finishing 
cut. The cutters revolve about 3,000 times a minute. 

The next process is that of " spotting" the stock or prepar- 
ing upon the sides certain perfectly true spots or planes, ne- 
cessary in the accurate fixing required in the finishing ma- 
chinery. 

THE SPOTTING MACHINE. 

In this machine the stock is held down by two spring clips 
upon a plate the width of the surface A. This plate works 
in vertical guides, and is made to descend by means of a 
treadle, thus bringing the stock into contact with seven 
small circular saws so disposed as to form the seven spots re- 
quired, One on each side of the butt, one on each side of the 
extreme fore end, and three intermediate spots on one side. 
This completes the roughing process. 

MACHINE FOE BEDDING THE BABBEL IN THE STOCK. 

The stock is inserted into a recess in a long movable table, 
which is caused to traverse by means of a rack and three 
pinions. To fix the stock in position, it is clipped at the five 
spots made on the long side, and pressed up against two hor- 
izontal clips, projecting a little over on each side of the top 
of the recess made to receive it, by studs from below. This 
ensures the stock being in line and level with the trued suv 
face. On the further side of the table is a form or mold, 
similar to the barrel bed, and three upright revolving spin- 
dles fitted to a cross frame, with guide pins at their sides 
working in the form, which ensure their cutting out and 
following the proper shape in the stock. The spindle is fit- 
ted with a hooked nosed cutter. It is brought into position, 
and then lowered by a handle, the feed being given by rack 
and pinion. This process forms a taper groove, the full 
length of the barrel bed. The next spindle cuts the hole 
for the "breech pin ;" the third, the bed for the tang. The 
groove receives the finished taper from a cutting spindle 
suspended from a cross bracket, which is vibrated by a han- 
dle, so as to follow the curve of the mold. The fifth and last 
process is to square the breech end of the groove. This is 
done by a horizontal revolving spindle which can be lowered 
into, the groove; The fore end may be now cut to the fin- 
iphed length) 



BEDDING THE LOCK. 
This machine is complicated, earrying five small vertical 
cutter spindles in a frame revolving round a central axis. 
Each spindle is brought in succession to the work. The 
stock is fixed upon a slide, its position being regulated by a 
form againet which the barrel groove is pressed. Along- 
side of the stock is an iron counterpart of the recess to be 
made, and each cutting spindle has, alongside, a tracing 
spindle, which is made to follow the said counterpart in all 
its details, the cutting spindle repeating the pattern in, the 
wood of the stock. A fan and a couple of nozzles are used 
to blow away the chips, so as not to interfere with the cut- 
ters or the tracer. The first spindle cuts the recess for the 
lock plate, the depth being regulated by a cross bar on the 
tracer j the second, recesses for the screw heads ; the third, 
the hole for the " sear" tang; the fourth, the recess for the 
mainspring; and the fifth, which carries a very small tool , 
finishes the same. 

MACHINE FOB BEDDING THE TEIGGEE AND GUAED. 

This consists of an iron bed, with casj^iron brackets on 
each side, connected by a horizontaT bar which forms a 
bearing for the central axis of a revolving frame carrying 
four cutting spindles, very much the same as that used for 
recessing for the lock, and like it, provided with guide pins 
and levers having a vertical and horizontal motion. A simi- 
lar arrangement has also been adopted as regards the driving 
strap, which runs horizontally above, and which can be 
brought down over any of the pulleys required as soon as 
they are in place. The stock in this case is secured in a verti- 
cal position, and is clipped in the manner before described. The 
frame or carriage to which it is fixed rests upon two bars of 
an irregular form. The carriage is moved by a rack and 
pinion, the rack being attached to the carriage. The first 
spindle being brough* into position, where it is retained by 
a self acting stop, the tool is brought into contact with the 
work, and a forward curvilinear motion imparted to the car- 
riage, thus making the recess for the guard. The second 
tool is then brought into play, which makes the recess for 
the " bosses." The third forms the screw holes, and the fourth, 
a deep recess required for the trigger, and also one for the 
ramrod stop. This machine, too, is fitted with "a small fan 
and two blowing nozzles. Having cut out all the complica- 
ted figure re quired for bedding the lock and guard, and made 
a bed for the butt plate, the next process is to fit the fore 
end to receive the bands and " nose cap." 

BAND MACHINE. 
This is a very simple and effective machine, and consists 
of a low frame fitted with a " form," made to the barrel 
groove, and not to project so far forward as to interfere with 
the cut. This form is connected with cams, which are of 
similar shape to the bands, but of a larger size. It revolves 
in two bearings, and is fitted with a wooden hand wheel at 
one end, so • that it can be turned round at pleasure. The 
stock is screwed down tightly upon the form, concentric 
with the hollow cams. Bevolving cutter blocks are provided 
of the required width to cut the band and nose cap recesses. 
These cutte? blocks can be.brought forward at will, and are 
hung upon vibrating levers, weighted so as to cause them to 
lie away from the work, and fitted with treadles so that on 
the application of the foot they can be- advanced at pleasure. 
All being ready, and the stock fixed in its place, the blocks 
are brought forward, and the man, having his hands at liber- 
ty, can turn the wheel round to give the required feed. The 
fore end of the stock has now to be finished to shape by 
rounding the parts between the bands. 

THE MACHINE FOE CUTTING AWAY THE WOOD BETWEEN 
THE BANDS. 

This is similar in many respects to the last, consisting of 
a barrel mold to which the stock is clipped, and vibrating cut- 
ters to follow a form. As the amount to be taken away is 
large, the length between each band is finished by two 
cutter blocks, one placed in front and one behind the stock. 
The front and back pair are alternately brought into action, 
and the whole length smoothed down and finished by the 
rotating motion given by the hand wheel. This does away 
with much of the vibration which would inevitably take 
place were the whole length of the cut taken at one time. 
All the tools and cutter blocks of these machines run at 
very high velocities, and the surfaces which they leave are 
very good, and in fact, a slight friction with a piece of 
glass paper, placed upon a cork rubber, is all that is re- 
quired. 

MACHINE FOB SECOND TUENING. 

This machine consists of a strong cast iron open frame, 
with a planed top surface fitted with two long projecting fil- 
lets, on which slides a double head stock, with its connect- 
ing gear. Besting upon a plate, which carries its other ex- 
tremity, is a hollow spindle for clipping the lower end of 
the forepart of the stock. This plate is moved along the 
fillets by means of a screw which is driven from a shaft 
running below. The cutter block is fitted with hooked 
teeth, and has a guard over it. It is also driven by the 
lower shaft, and the frame on which it vibrates is fitted with 
a light friction wheel which runs upon the form, revolving 
with a similar motion to the stock itself. To retain the 
sharp angles, the mold or form is at the corresponding 
points brought out so as to lead the cutter block beyond 
the flat surface, which, it should have been remarked, has 
already been produced by a simple planing cutter. By this 
means, the friction wheel can be allowed to travel over a 
rounded surface, which is a better motion for it, while at 
the same time the angles of the stock are left sharp; On 
taking the stock out of this machine, its outward form Is 



perfect, but it has still to pass through two or three ma- 
chines. 

MACHINE FOE GBOOVING FOB THE EAMBOD. 
This consists of a planed plate, working upon Vs and moved 
forwards by means of a rack and pinion. On this plate 
is fixed a mold to fit the barrel groove. The stock is clip- 
ped down to this, which ensures its position ; and the first 
groove, which has parall 1 sides and a semicircular bot- 
tom, is cut in the fore end by means of a small cutter- 
block fitted with round nosed teeth. After this it becomes 
necessary to undercut it, and for this purpose a spherical 
tool is used, the spindle of which works through the top 
of the groove already formed. 

MACHINE FOE BEDDING THE BOD SPEING. 

This consists of a plate on which is bolted a form which 
fits the barrel groove. This is raised from its surface so as 
to allow the stock to bed horizontally. The tool for cutting 
the recess is horizontal, and we find here also the same ar- 
rangement of guide pin and mold to insure the right form be. 
ing made. After the recess is cut, the hole for fastening the 
pin is made. The hole being very small, it has been found ad- 
visable to drill it from both sides, and this is effected by means 
of two vertical spindles with drills placed in line and run- 
ning at great velocity. There are some other small holes 
to be drilled. This is done in a machine similar to the 
above, and the stock is then complete. 

The above description refers more particularly to the 
stocking machinery used at Messrs. Tranters', of Birmingham, 
which is similar in many respects to the Enfield machinery. 
— Mechanics' Magazine. 



To Cover Metallic Utensils with a Cheap, Durable 
and Lustrous Black Coaling. 

At the last Paris Exposition could be seen, in the Trench 
department, furnaces and ovens, covered with a lustroiis and 
thin coating of lacquer, which could not be scratched off 
with the finger nail. Other metallic articles from Paris, 
such as steel for corsets, for example, possessed the same 
elastic coating, which, on heating, neither emitted odor nor 
became sticky. The perfect evenness of this lacquer and 
the absence of any marks caused by a brush gave rise to 
the supposition that it might have been produced in a way 
different from that of painting or dipping, and repeated 
trials in this direction led to the following method for pro- 
ducing this coating. The bottom of a cylindrical iron pot, 
which should be about eighteen inches in height, is covered 
■half an inch with powdered bituminous coal ; a grate is then 
put iu and the pot filled with the articles to be varnished. 
Besides articles of cast iron, iron wire, brass, zinc, steel, tinned 
iron and pottery were subjected to the same treatment. The 
cover is then put on and the pot heated over a coke fire un- 
der a well drawing chimney. In the beginning the moisture 
only evaporates, but soon the coking commences and deep 
brown vapors escape, which irritate the throat. When the 
bottom of the pot has been heated for fifteen minutes to a 
dull red heat, the coal has been mostly converted into coke ; 
the pot is then removed from the fire and, after standing ten 
minutes, opened for evaporation, all articles except those 
made of pottery being covered with the above described coat- 
ing. 

This lacquer is not only a protection against oxidatiqn of 
metals, but will stand also a considerable heat, only disap- 
pearing at beginning redness ; and therefore is its Useful appli- 
cation for ovens and furnaces. Fine iron ware articles, such 
as sieves, are in this manner coated with remarkable even- 
ness, which cannot be accomplished in any other way. Arti- 
cles made of tin or soldered cannot be subjected to this 
process, as they would fuse. During the coking of the coal 
in the manner described, the peculiar smelling products of 
dry distillation, which we observe in the gas manufacture, 
do not make their appearance, and this is the cause of the 
absence of odor in the lacquer. If the heating be continued too 
long or too high, the coating will h* of a dull blackness and 
not so elastic and durable. Smaller articles, like hooks and 
eyes, receive this coating by heating them together with 
small pieces of coal in a cylindrical sheet iron drum like 
that used for roasting coffee, until they present the desired 
appearance. These hints will be sufficient for every manu- 
facturer to construct an apparatus suitable to his purposes. 



STATE REPORTS. 



The importance and worth of the reports made from time 
to time, by different State committees, commissions, boards 
of works, etc., is, we think, generally underrated. Many of 
these documents that reach us are filled with most interest- 
ing and valuable statements of facts, not only of use for 
present but for future reference. Of this character are now 
before us the Annual Beport of the State Geologist of New 
Jersey for 1871, the Twentieth Annual Beport of the De- 
troit Water Commission, and the Third Annual Beport of the 
State Board of Health of Massachusetts, which have just 
come"to hand. The statistics contained in the latter are a 
valuable contribution to sanitary science ; and, wer& the les- 
sons they teach better regarded, the public welfare would be 
greatly promoted. We shall, as occasion offers, place some 
of these facts before our readers, to the majority of whom 
these documents -will not be easily accessible. 



The new German Empire wants a new|structure for the 
Parliament of the nations. The architectjj of the whole 
world are invited tb- submit their plans and proposals at 
Berlin, on or before the fifteenth- day of April. A prize of 
21,000 francs is offered for the best project, and one of 4,500 
francs for each of the four next bestt 
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TERRA COTTA. 



Terra cotta in its application to architecture still has its 
advocates and opponents. When properly manufactured, it is 
one of the most durable materials which can be employed ; 
but, like stone or any building material, it requires inspec- 
tion before use. 

Very fine specimens of terra cotta made in London one 
hundred years ago, and exposed to the weather since, are 
still perfect. In Northern Italy, many fine examples of brick 
and terra cotta exist, and the extensive revival in England 
and Germany of this method of building is worthy of note. 

The strength of well made terra cotta is surprising. A 
piece of four inch column, made by Jas. Pulham and tested 
at the 1851 Exhibition, required a pressure of 400 tuns to the 
square foot to crush it, or as much as good granite, and two 
to three times as much as most building stone. In a paper 
recently read at the Architectural Conference in London, Mr. 
C. Barry gave some valuable results of experiments on 
terra cotta, showing the crushing strength of this material 
to be_ seven and a half times greater than that of average 
brick. 

A simple test of the texture of terra cotta is the point of a 
pen knife, which should not penetrate the surface, and will 
sometimes strike fire upon it. A clear and bell like ring is 
also an evidence of homogeneity and compactness, and a 
clean close fracture shows strength. The texture of the 
body and the precision of the forms are further indications 
of accurate firing and homogeneous material. 

The true qualities of terra cotta in its application to archi- 
tecture consist in its merits as a decorative fire proof ma- 
terial, possessing the three essentials of color, durability and 
economy. 

When treated with due regard to construction, so as to 
fulfil its part in the building as honestly as the brickwork of 
the wall itself, the high capacities of the material to re- 
ceive artistic treatment admit of the impress cf original art 
being reproduced for the uses of__th«-*rchitect, in an almost 
imperishable s lbsfance. 

Fine works in hard stone are exceedingly difficult of exe- 
cution, and in soft stone soon crumble away ; the labor of 
the artist may be saved by taking a mold of his work, and 
reproducing it in terra cotta as often as may be required ; 
indeed, the great economy in the use of terra cotta lies in 
producing a great number of articles of the same pattejn. 

Where original art is required, the subject can be modelled 
in the actual terra cotta clay, and passed through the kiln, 
from which it issues an original work of the sculptor, with- 
out the intervention of mechanical copying, molding, point- 
ing or carving, 

Modern examples of the extensive use of terra cotta are 
seen in the Dulwich School, (from designs by C. Barry, Jr.,) 
costing $500,000, and accommodating 700 boys ; the Kensing- 
ton and other Museums; various hotels and stores, and the 
great Albert Hall, which cost one million dollars. This 
building is of brick and terra cotta, contains seats for 8,0(0 
persons, and is capable of accommodating 16,000 without 
discomfort. The same structures, decorated in stone, woulJ 
have cost much more. 

TERRA COTTA MATERIALS. 

Terra cotta, or literally " burnt clay," would sesm from 
its name to be very simple in its manufacture ; yet to pro- 
duce a material as strong, more durable, and less expensive 
than stone requires an exact scientific knowledge of the 
properties of many varieties of clay, and accurate observa 
tions upon their behavior in the oven. 

In the terra cotta manufactures of the North of England 
and Scotland, the purest lumps of fire clay are selected by 
their color and texture, and used alone without any other 
clay, while the firms near London prepare more carefully a 
miiture of clays, which produces a body of better texture 

There seems to be in every case advantage in using a mix- 
ture of clays, as a more compact, homogeneous, and better 
vitrified body is obtained, although at the cost of extra la 
bor and care. One of the chief difficulties met in manu- 
facturing terra cotta figures and ornamental works is the 
contraction the clay suffers after it has left the mold— first, 
in drying, and still more in the subsequent process of firing. 
By mixing the clays, a further advantage is gained in the 
diminished shrinkage, as fire clay terra cotta (that is, unmixed) 
shrinks in lineal dimensions about 12 per cent from the time 
it leaves the mold until it leaves the kiln ; the mixed clay 
terra cotta shrinks 6 per cent or less, and red clays shrink 3 
per cent. 

To enhance the durability of the body of -terra cotta, a 
partial vitrification of the mass is aimed at, by adding clays 
which, like the Dorset, contain a small amount of alkalies, 
which act as a flux to fuse the body harder. 

Also vitrifying ingredients, pure white river sar.d, old fire 
brick ground fine, previously burned clay, called "grog," are 
added in various proportions, amounting even to twenty-five 
per cent. They counteract exc»ssive shrinkage, act' as 
vitrifying elements, and keep the color lighter. 

The efflorescence of the alkaline salts in the clays, acting 
on the silicates of the surface, tend to vitrify more particu- 
larly the exterior of the block, and to form a harder surface, 
which should be left intact. 

MANUFACTURE. 

""The mixture of clays is ground under an edge runner to 
the consistency of flour. The mills have either revolving 
or stationary pans ; the former do the -most work. 

In order thoroughly to mix and 'incorporate the different 
clays, a subseguent careful pugging ifrequired, for which 
hot water is sometimes used. 

The mixture, when brought to the proper homogeneous 
consistency, is plaeed in a plaster mold, withdrawn, dried 



near the kilns or otherwise, and baked in a kiln for 5 to 7 
days, during which time it is slowly brought to a white 
heat, and as gradually cooled down again. 

In order to avoid twisting and warping during the firing, 
it is necessary, besides complete mixing of clays, that the 
mold be shaped so as to give a uniform thickness of ma- 
terial throughout; and if the temperature of the kiln be 
well graded, the homogeneous body will not warp. 

To cheapen terra cotta building blocks, they are made 
hollow, and filled, during the construction, with concrete or 
cement. 

Although in the kilns the products of combustion are 
separated from the wares, it is found that the use of sulphur- 
ous fuel darkens and tarnishes the surface, and it is to be 
avoided. 

REPRODUCTIONS. 

One of the advantages of terra cotta is the facility with 
which it lends itself to the reproduction at home of features 
of architectural merit, wherever found in distant countries. 
By taking on the spot a plaster cast of a detail of cornice, 
bracket, column, or other object, and sending >hls cast from 
abroad, it may be used for the reproduction of as many 
similar objects in terra cotta as the architect requires for a 
new building. 

A practical difficulty is met in taking many casts from 
plaster cast, as it requires some skill, and deteriorates the 
model. This difficulty is overcome by the process of gela- 
tin molding, as follows : 

The plaster ia- coated with oil and soap, to prevent ad- 
hesion, and covered with a canvas for protection. Bolls of 
modeling clay are then laid on over the canvas, until the 
yihole surface is covered to a suitable thickness, say 4 to 6 
inches ; send against this a plaster coating or wall is built 
up, in, say, two parts, to form a backing for the mold. The 
two parts are then opened, the canvas and clay are taken 
out and thrown away, the two parts are replaced, and a 
hollow interval of the thickness of the clay will exist, into 
which hot liquid gelatin is poured. After twelve hours, 
the gelatin will have attained a semi-solid elastic consist- 
ency, which will allow of the mold being opened and the 
gelatin impression peeled from the face of the model. The 
gelatin impression is replaced on the plaster wall which 
previously supported it, and a plaster cast is taken from it. 
Prom the latter, about four terra cotta reproductions can be 
made without sensible deterioration. ' 

The advantage of gelatin is that it reproduces minutely 
without deterioration every mark of the plaster model ; its 
elastic nature makes it especially useful for " undercut " 
carving, as it yields, while being released from the cut, and 
immediately again resumes its shape with perfect accuracy. 
— Beekwith on Pottery. 

Leaden Water Pipes. 

Lead is by far the most common material used in the con- 
struction of service pipes for water, and this metal is the one 
which is the most easily dissolved by water, and at the same 
most poisonous in minute quantities, being a cumulative poi- 
son. A celebrated case occurred in the royal family of 
Prance, at Claremont, where one third of the perqjns who 
drank of the water were affected. This water contained only 
one tenth of a grain of lead in a gallon. As little as one 
hundredth of a grain of lead to the gallon has been known 
to produce palsy in persons who habitually drank it. It is a 
great pity that the peculiar advantages of lead as a material 
for the manufacture of water pipes are more than counter- 
balanced by the danger of lead poisoning. 

When the Croton water was first introduced into New 
York, it contained considerable lime, derived from the mor- 
tar of the recently constructed aqueduct. This prevented, 
to a considerable extent, the action of the water on the lead 
pipes, and it was stated at that time that no lead was taken 
up by the Croton water ; but as the lime of the mortar became 
carbonated, the water ceased to dissolve it and began to act 
upon the lead pipes. Becently, the attention of the Metro- 
politan Board of Health having been called to the frequent 
cases of chronic lead poisoning which occurred in the city, I 
was requested to investigate Croton water which had been in 
contact with lead for different lengths of time, under usually 
occurring circumstances, of which the following are the re- 
sults : 

1. A gallon of Croton water from a lead lined cistern, in 
which it had stood several weeks, was found to contain 0'06 
grain of metallic lead. 

2. A gallon of water which had remained six hours in the 
lead pipes of my residence yielded - ll grain metallic lead, a 
considerable portion of which was visible to the eye, in the 
form of minute white spangles of the hydrated oxycarbonate 
(PbO,HO + PbO,Co 2 ). 

3. Water drawn from one of the hydrants of the School of 
Mines laboratory, in the middle of the day When the water 
was in constant motion, yielded traces of lead. This water 
reaches the- school through about 100 to 150 feet of lead pipe. 

These results indicate the source of many, hitherto unac- 
countable cases of lead poisoning, and are of a character to 
alarm the residents of New York, and to lead them to adopt 
precautionary measures for protection against this insidious 
cause of disease. 

Certainly no pains should be spared to impress upon ser- 
vants the importance of allowing the water to run for a few 
minutes before taking it for drinking or cooking purposes, 
especially early in the morning after the water has stood 
all night in the pipes. The habit of filling the kettle from 
the boiler, or of using water from the boiler for any purpose 
except washing, is very dangerous. 

My second experiment explains a case which recently oc- 



curred in New York. An elderly gentleman was completely 
pros rated with paralysis or palsy. His physician at once 
suspected lead poisoning from his symptoms, and instituted 
inquiries which developed the fact that the patient had been 
using wheaten grits for dyspepsia, and that the first duty of 
the cook in the morning had been to soak them, preparatory 
to boiling them. She had therefore used daily the water 
which had stood all night in the pipes. The occurrence of 
a considerable portion of the lead in experiment No. 2, in 
suspension instead of solution, is an additional argument for 
the use of filters, though it will of course be useless to em- 
ploy them unless they are frequently reversed, that they 
may be cleansed. 

Manufacturers of lead pipe have frequently appeared in 
the New York papers with theoretical arguments to prove 
that the Croton water cannot possibly dissolve lead, but I be- 
lieve that my simple facts outweigh folios of theory. 

Various substitutes have been suggested for lead, as, for 
instance, wrought iron, which generally makes the water 
rusty ; galvanized iron, which is said to be objectionable on 
account of the zinc, which is readily taken up by the water, 
rendering it unwholesome, numerous cases of zinc poisoning 
by these pipes having occurred in-New England, where this 
pipe is much used; gutta percha, which is not durable; 
brass, which, 1 fear, is not wholesome; glass, porcelain, etc. 
None of these substances possess the peculiar flexibility, 
softness, and other desirable qualities of lead, which makes 
it so easy to cut and bend and join and fit pipes of this metal. 
The problem, therefore, is to provide a pipe which shall pos- 
sess all the good qualities of lead, and be free from the one 
greet objection, namely, the danger of lead poisoning from 
its use. This has been achieved by the invention of the lead 
incased block tin pipe, or, as some call it, the tin lined lead 
pipe. 

I do not think this pipe is well adapted for hot water, as 
tin is very sensitive to heat, and should recommend that its 
use be confined to cold water. This is no objection, as the 
hot water from boilers should not be used for any purpose 
save washing. — Professor Charles F. Chandler, in the Ameri- 
can Chemist. 



Yaupon. 

Yaupon is the name given by the Indians to the leaves 
of the Ilex Cassine, a plant Indigenous to the Southern 
States, but found only along the coast, from Florida to North 
Carolina. Mixed with the leaves of other species »f the same 
plant, Ilex vomitoria and Ilex dahoon, it formed " Cassena," 
tne basis of their famous " black drink," which was used by 
the red men as a medicine, and as a state drink at some of 
their religious festivals. 

Its constituents are, by analysis, as follows : 

Volatile oil 0011 

Wax and tar 0-466 

Resin 3-404 

Chlorophyll 2-491 

Caffein 0-122 

Tannic acid 2409 

Brown coloring matter 4-844 

Gum, pectin, etc 8 - 244 

Extractive matter 10-149 

Extractive matter (starch, pictose. tannin, etc.) 15-277 

Nitrogenous matter 8-138 

Woody matter '. 34-854 

Moisture 7"595 

Ash 3935 

Total .101-939 

The volatile oil has a very agreeable odor, perhaps faintly 
resembling that of raw tobacco, but having also a tea-like 
smell. The quantity obtained was too small to determine 
its physical characteristics, but it was quite soluble in water, 
and a very small quantity gave a decided odor to a large vol- 
ume of that fluid. The large quantity of resin is worthy of 
attention, as it is probably derived in large part from the 
oxidation of the volatile oil ; and it suggests that aroma and 
medicinal properties of the tea might be improved by a more 
careful preparation of the leaves. 

The amount of caffein is small, ordinary tea containing 
2-5 to 6 per cent. Stenhouse found - 13 per cent in Paraguay 
tea (Ilex Paraguayensis) which agrees very closely with the 
amount found in Yaupon. A trace of caffein was found in 
the distillate, with the volatile oil, proving that this "alka- 
loid is carried off mechanically when tea or coffee is boiled. 

The percentage of tannic acid does not include that ren- 
dered insoluble by combination with legumin, etc. 

The large amount of woody matter shows that the tea 
might be improved by more careful picking and manipula- 
tion of the leaves. 

Yaupon is largely used in the South as a substitute for 
tea, coffee, and other stimulante ; and it is reported to be very 
beneficial to inebriates who wish to cure themselves of their 
love of liquor. — Henry M. Smith. 

Galvanic Batteries. — The annual expenditure of the 
Western Union Telegraph Company for maintenance of gal- 
vanic batteries is over one hundred and twenty-five thousand 
dollars per annum. Any improvement, by which this im- 
mense outlay could be reduced without diminishing the sup- 
ply of electricity or increasing the labor of maintenance, 
would be of value and importance.. Here is a grand oppor- 
tunity for students in electricity. A simple battery, more 
easy and economical to maintain than those now in use, is 
what is wanted. 



To Advertisers. — We are receiving inquiries where load- 
stone can be purchased, also for spark and cinder arresters for 
chimneys, for machines to chip logwood, and for machines 
for sawing off stumps close to the ground. 
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Sleep and Dreams. 

While the functions of the tissues are in full activity, says 
Professor Humphrey, F.R.S., slight deterioration of structure 
takes place, which, affecting the voluntary system — the mus- 
cles and the hemispheres of the brain — causes the sense of 
tiring, and necessitates a period of rest for the restoration of 
the tissue to its former condition. 

In the case of the muscles, this rest is provided for by pe- 
riods, quickly alternating periods of action and cessation of 
action. But in the case of the brain, the actions upon which 
consciousness, volition, etc., depend, cannot be thus freely 
suspended. Their continuance is needed for the safety of 
the body during long periods, through the whole day, for in- 
stance ; and longer periods are therefore required for repair. 
These are the periods of sleep. 

Of the nervous system, it is the upper region of the brain 
which ministers to consciousness and volition, the intellectual 
operations, etc. And the functions of these regions not only 
can be long suspended without interfering with the action of 
the lower parts 'of the brain, which are more immediately 
necessary to life, but they are very easily suspended — slight 
causes, such as a jar or a shock, or an alteration in the blo:>d 
current, being sufficient to stop the action of these parts and 
deprive the person of consciousness. 

' The spontaneous stoppage of their action, consequent on 
the slight deterioration of their structure from the continu- 
ance of their functions during the day, is the proximate cause 
of sleep during the night ; and the periodic recurrence of 
sleep is in accordance with the periodicity observed in several 
of the nutritive functions, and indeed witnessed in many of 
the other operations of nature. 

Dreams, Dr. Humphrey does not regard, as has been sup- 
posed by some, to be a necessary attendant on, or feature of, 
sleep, but rather to be the result of an abnormal-condition. 
In the natural state, we should pass from wakefulness to 
complete unconsciousness, and vice vefsd, quickly, almost in- 
staneously; and many persons,. habitually do so. But the 
transition period Is sometimes prolonged, and stages are ob- 
servable. 

The first thing that occurs is the lowering or cessation of 
that control over the mental processes which is the highest 
of our powers, the one requiring the greatest effort and the 
most easily lost. In this condition, the thoughts ramble an 
checked, chase one another confusedly over the mental field, 
and give rise to all sorts of incongruities of the imagination. 

At the same time, being unrestrained, they are excited, and 
evince efforts of memory, and even of combination, which, 
in the regular state of wakefulness, they are quite incapa- 
ble of. 

In this way the images of persons and places, of events 
and items of knowledge, long forgotten in the ordinary state, 
are recalled- with distinctness, and we fancy that new infor- 
mation has been acquired when it is only forgotten facts that, 
are recalled. 

Some physiologists conceive that dreaming depends upon 
the inequality in the condition of different parts of the brain, 
some being excited or wakeful while others are quiescent or 
asleep ; from this Dr. Humphrey dissents. He rather takes 
the view that all parts of the cerebral hemispheres combine 
in each of the efforts of control, consciousness^ memory, and 
other mental acts, that all suffer alike from these effects,alike 
need the' restoring changes which take place in sleep, and to 
gether pari passu, pass through the stages on the way to and 
from sleep, in which dreaming., sleep-walking, etc., occur. 



The Uses of Ammonia. 

The Country Qentleman thus discourses : Spirits of ammo- 
niaylre nearly as useful in housekeeping as soap, and its 
cheapness brings it within the reach of all. For many 
household purposes it is invaluable ; yet its manifold uses 
are not as generally known as they should be. It is a most 
refreshing agent at the toilet table ; a few drops in a basin 
of water will make a better bath than pure water, and if the 
skin is oily, it will remove all glossiness and also disagreea- 
ble odors. Added to a foot bath, it entirely absorbs all nox- 
ious smell so often arising from the feet in warm weather, 
and nothing is better for cleansing the hair from dandruff 
and dust. For the headache it is also a desirable stimulant, 
and frequent inhaling of its pungent odors will often entire- 
ly remove catarrhal cold. For cleansing paint, it is very use- 
ful. Put a teaspoonf ul of ammonia to a quart of warm soap 
suds, liip in a flannel cloth, and wipe off the dust and fly 
specks, grime and smoke, and see for yourselves how much 
labor it will save you. No scrubbing will be needful. It 
will cleanse and brighten silver wonderfully ; to a pint of 
hot suds mix a teaspoonful of the spirits, dip in your silver 
spoons, forks, etc., rub with a brush, and then polish on 
chamois skin. For washing mirrors and windows, it is also 
very desirable j put a few drops of ammonia upon a piece of 
newspaper, and you will readily take off every spot or finger 
mark on the glass. It will take out grease spots from any 
fabric ; put on the ammonia nearly clear, lay blotting paper 
over the place, and press a hot flat iron on it for a few mo- 
ments. A few .drops in water will clean laces and whiten 
them finely ; also muslins. 

For cleaning hair and nailbrushes it is equally good. Put a 
teaspoonful of ammonia into one pint of warm or cold water 
and shake the brushes through the*water j when the bristles 
look white, rinse them in cold water, and put into the sun- 
shine or in a warm place to dry. The dirtiest brushes will 
come out from this bath white and clean. There is no bet- 
ter remedy for heartburn and dyspepsia, and the aromatic 
spirit of ammonia is especially prepared for these troubles. 
Ten drops of it in a wineglass of water are often a great relief. 
The spirits of ammonia can be taken in the same way ; but it 
is not as palatable a dose. Farmers and chemists are well 



aware of the beneficial effects of ammonia on all kinds of 
vegetation j and if you desire your roses, geraniums, fuch- 
sias, etc., to become more flourishing, you can try it upon 
them, by adding five or six drops of it to rvery pint of warm 
water that you give them ; but don't repeat the dose oftener 
than once in every five or six days, lest you stimulate them 
too highly. Bain water is impregnated with ammonia and 
thus it refreshes and vivifies vegetable life. So be sure and 
keep a large bottle of it in the hous", and have a glass stop- 
per for it, as it is very evanescent and also in j urious to corks, 
eating them away. 



JOHNSON'S RENEWABLE TOOTH COMB. 



We illustrate herewith an improvement in combs, the ad- 
vantage of which to manufacturers is that the material may 
be worked up much closer than in the old way, and that, at 
the same time, a tasty and graceful appearance may be given 
to the article. To consumers, it offers the advantage that, 
when any of the teeth are broken in use, they may be easily 
replaced, at a very small expense as compared to that of the 
purchase of a new comb. .. ^ 
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In the engraving, A represents the plate of the comb, formed 
of a piece of sheet metal doubled and confined at the ends 
by a block or end piece, B, in which the screws, C, work. The 
end teeth, D, extend entirely through, as shown. 

Tho middle of the plate, A, has impressed in it an inden- 
tation or groove formed lengthwise and constituting a rib 
in the inside, or a ledge upon which the bases of the teeth 
abut, the butts of the teeth being notched to fit the ledge. 

The teeth, being inserted as shown, are firmly held by 
turning up the screws, C. When a tooth breaks, it may be 
replaced by loosening the screws, inserting the tooth in its 
proper place, and then turning ap the screws again. 

The invention was patented through the Scientific Ameri- 
can Patent Agency, January 30, 1872, by Orange Johnson, of 
Grand Ledge, Mich., who may be addressed for further in- 
formation. 

■ — ■ ' 

MOUSTACHE GUAED. 



In these days, when an unshaved lip is the rule, except 
among clergymen, it is hardly necessary to dwell upon the 
advantages or disadvantages of the moustache. Suffice it to 
say that, in our changeable climate, physicians am agreed that 
it conduces to health ; and the inconvenience it offers, to the 
imbibation of the various fluids with which the human ani- 
mal regales himself, has not been found sufficient to destroy 
the favor with which this popular hirsute appendage is re- 
garded. In fact, it may be questioned whether it is not 
looked on with feelings of envy by certain'strong-minded indi- 
viduals of the sex to whose faces Nature has denied the man- 
ly attribute of beard. 




The man who has invented a means, whereby those " beard- 
ed like the pard " may sip their wines, mixed drinks, and the 
milder beverages which " cheer but not inebriate," may justly 
be ranked in the long list of the eminent benefactors of man- 
kind ; and in virtue of his having conferred this inestimable 
boon upon mustachioed humanity, we therefore record, among 
the latest and brightest of these benefactors, the name of Eli 
J. F. Bandolph, of New York, who patented (Feb. 20, 1872), 
through the Scientific American Patent Agency, the device 
which is illustrated in the accompanying engraving. 

The nose has long been employed to support eyeglasses 
and spectacles. It is said it was once employed by a cele- 
brated musician to execute a note, inserted by an ingenious 
joker, in a piece of music, the exigencies of which extended 
the hands to the ends of the keyboard, while the note in ques- 
tion required the manipulation of a key in the middle. 

Surely the nose, after having performed such a feat, must 
be equal to the keeping of one's moustache out of one's mush 
and milk, when provided with a proper instrument for the 
purpose. 

Such an instrument is provided in Mr. Randolph's inven- 
tion. It is a curved plate, of hard rubber or other suitable 



material, adapted to the form of the upper lip, so that, being 
suspended in front thereof, the flange will take under the 
moustache, and hold it so as not to interf eie with eating and 
drinking. Kissing, although not claimed in the patent, might 
perhaps also be rendered more easy and satisfactory by its 
use. 

The plate has two curved prongs with rounded edge*, so as 
not to injure the parts with which they come in contact, and 
adapted to enter the nostrils and suspend the plate from the 
thick part of the nasal septum, by grasping the latter, the 
prongs being inserted at the front of the septum, and pressed 
backward till they get a good hold. 

The moustache is thus held, as shown in the engraving, 
with the attendant advantages above set forth. 



Tungsten Compounds. 

Professor Roscoe, F. R. S., recently read a paper, before the 
London Chemical Society, " On the Study of some Tungsten 
Compounds." He had prepared and examined a number of 
tungsten compounds which appeared to establish definitely 
that this element had the atomic weight 184. Four chloriles 
had been obtained, WC1„, WC1 5 , WC1 4 , and WC1 2 , of which 
the first three corresponded to the oxides W0 3 , W 2 5 and 
W0 2 . The hexachloride, a solid crystalline substance, was 
formed by passing chlorine over heated metallic tungsten 
prepared from pure tungstic acid, taking great care to exclude 
moisture and oxygen, which Would give rise to the formation 
of oxychlorides. In order to obtain tungstic acid pure and 
free from sodium, it was found necessary to convert the acid 
from commercially " pure tungstate of sodium" into the am- 
monium compound, which was then repeatedly crystallized ; 
the presence of even a trace of sodium in easily detected In 
tungsUc acid, as when ignited, it acquires a green tinge from 
formation of some lower oxide of tungsten, whilst the acid in 
a pure state is of a yellow color, without an/ shade of green. 
The vapor density of the hexachloride, taken at 440°, gave 
numbers considerably too low for the atomic weight 184, 
whilst, at 350°, the results corresponded to it, showing that 
at the higher temperature dissociation or decompo»* s on took 
place, which was confirmed by the fact that, when the hexa- 
chloride was heated to a high temperature in a current of 
carbonic anhydride, chlorine was taken off. This tungsten 
compound may be crystallized from carbon bisulphide, and 
is not deliquescent when quite free from the pentachlsride 
and oxychloride. The pentachloride W Cl 5 which is also 
crystalline solid, was obtained from the hexachloride 
heating it in a current of hydrogen and then distilling off 
the volatile pentachloride from the non-volatile tungsten 
compounds containing less chlorine formed. At the same 
time, tungsten tetrachloride and tungsten dichlorrde are not 
crystallizable. Tungsten oxychloride, W O Cl 4 and tungsten 
dioxychloride,W0 2 Cl 2 , both crystalline compounds, have been 
known for some time : the former forms scarlet needles and 
lamina? ; the latter is pale yellow. Professor Roscoe has also 
examined the two bromides, the pentabromide and the dibro- 
m,ide, an d believes that a tribramide exists, although he 
has as yet been unable to isolafe it. Tungsten pentabro- 
mide was most conveniently prepared by passing carbonic 
anhydride; saturated with bromide vapor, over boated metal- 
lic tungsten. It forms very dark colored crystals which un- 
dergo slight decomposition when kept, bromine ' being liber- 
ated. The dibromide is not crystalline. He had also pre- 
pared and examined the dioxybromide W0 2 Br 2 , the oxybro- 
mide W Br 4 , a substance crystalling in red needles some- 
what resembling potassium chlorochromate, and the di iodide 
WI 2 , which is the only iodine compound of tungsten he had 
succeeded in obtaining, -From numerous analyses of these 
different compounds, and from vapor density determinations, 
Dr. Roscoe has succeeded in establishing that tungsten is a 
hexad, and, from careful determination made with the hexa- 
chloride, has found the atomic weight to be 184'04. Tungstic 
acid, being exceedingly difficult to obtain in the pure state, 
gave a slightly lower number. A series of very fine speci 
mens of the substances were exhibited. 

Professor Roscoe further said that the splitting up of the 
hexachloride unjler the influence of heat showed that the 
pentachloride could be formed without the use of hydrogen ; 
moreover the highest tungsten compound of bromine known, 
the pentabromide, which was quite analagous to the penta- 
chloride, was formed directly from tungsten and bromine 
without the intervention of hydrogen. 



Poisonous Hair Dyes. 

With but few exceptions, all the concoctions, sold for the 
purpose of " restoring" the color of the hair or for dyeing 
the hair, contain the salts of lead, a deadly poison, highly in- 
jurious to the health when applied to the scalp or other por- 
tions of the body, even in minute quantities. Professor 
Charles F. Chandler, of Columbia College, N. A., has exam- 
ined a variety of these preparations ; and, in each fluid ounce 
of the following popular articles, finds lead as follows : 

Clark's Distilled Restorative for the Hair Oil 

Chevalier's Life for the Hair l'OS 

Circassian Hair Rejuvenator .. 2 71 

Ayer's Hair Vigor 289 

Professor Wood's Hair Restorative 3'08 

O'Brien's Hair Restorer America 3 "28 

Gray's Celebrated Hair Restorative 3'29 

Phalon's Vitalia. 4 69 

Ring's Vegetable Ambrosia 5'00 

Mrs. S. A. Allen's World's Hair Restorer. . , 5-37 

L. Knittel's Indian Hair Tonique . . . ' 6*29 

Hall's Vegetable Sicilian Hair Renewer 7 - 13 

Dr. Tebbett's Physiological Hair Regenerator 7'44 

Martha Washington Hair Restorative 9 - 80 

Singer's Hair Restorative 16*39 
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THE QUANTITATIVE DETERMINATION OF ABSENIC. 



BY JOHN 0. DBAFBB, M.D..PBOFBSBOB OrOHBMISTBT.TIHITBBBITT MBDIOAl 

COLLEGE, MW YORK. 



' In a paper in the last number of the Scientific Ameri- 
can, attention was directed to the difficulty of completely 
separating arsenic from the arsenide of hydrogen by the ac- 
tion of heat ; it is my purpose in the present paper to .show 
that this may be accomplished in the most satisfactory man- 
ner by the introduction of a faggot or bundle of platinum 
wire into the reduction tube. 

Many explanations of the action of the platinum will at 
once suggest themselves, but it is probably owing to the ease 
with which this metal unites with arsenic, especially in an 
atmosphere of hydrogen ; at all events, I may for the pres- 
ent accept this hypothesis in the description of the process I 
am now to lay before the reader. 




The arrangement I have employed may be described as a 
modification of the reduction or ignition tube of the hydro- 
gen apparatus, a. It consists of a hard lime glass tube, b e, 
one quarter of an inch Jn . diameter"and drawn down at b to 
form a tube about two inches long and one tenth of an inch 
in diameter. A weighed faggot or bundle of clean platinum 
wire, about two inches long and made of ten or a dozen 
pieces of the metal, is then dropped into the narrow portion 
of the tube, 6, which it should fit closely in the manner 
shown in the figure. The end h of the tube is drawn down 
and bent to deliver the escaping gas into a dilute nitrate of 
silver solution. 

A sufficient quantity of hydrogen gas having been eyolved 
in the decomposition flask to fill the whole apparatus, a flame 
is applied at e, and if, after passing the gas slowly for half 
an hour, no deposit of arsenic appears in the narrow tube be- 
tween e and h, the materials may be considered as being suf- 
ficiently pure. A Bunsen flame, from an elongated opening 
fa of an inch wide and one inch long, is then applied at 6 ; 
and the arsenical solution is introduced into the decomposi- 
tion tube, a After a few moments, a change may be noticed 
in the hot platinum faggot, its exterior becoming rough and 
crystalline .from the deposition of arsenic; and even though 
the arsenical solution be very strong and the rate of evolu- 
tion of the gas quite rapid, the precipitation of the arsenic 
is complete, no trace of a deposit appearing at the second 
flame and the silver solution remaining unchanged. 

After the whole of the arsenical solution has been intro- 
duced into the decomposition tube, the gas may be passed 
over the hot platinum for an hour, when its freedom from 
arsenic may be tested by removing the flame from 6 for a few 
moments. If any arsenide of hydrogen is still passing, its 
presence is indicated by the appearance of a stain at e, and 
the flame must be restored at once at 6. Moving the flame, e, 
nearer to #» bend of the tube will drive the stain to or be- 
yond A, and leave the portion at e ready for another trial test. 
The use of the second flame, e, is therefore to test the purity 
of the materials at the outset, to show that the operation of 




the platinum faggot is going on satisfactorily, and also to en- 
able the experimenter to determine when the evolution of 
the arsenide of hydrogen ceases. 

All the arsenic being thus deposited on the platinum the 
faggot is removed from the tube ; its weight is again deter- 
mined, when the increase will represent the quantity of me- 
tallic arsenic that has been precipitated on it. The conver- 
sion of this by a simple calculation, into its equivalent of ar- 
senious acid, completes this portion of the operation. 

The next step is the actual transformation of the arsenic, 
on and united with the platinum, into arsenious acid, in which 
form it may be either kept or employed for the application 
of other tests. The method, by which I have accomplished 
this, is to heat the platinum faggot in a tube, a c d, through 
which a current of dry oxygen is passing from tin gasometer, 
6. In an atmosphere of this gas, nearly the whole of the ar- 
senic is volatilized from the platinum at a dull red heat as 
arsenious acid, which recondenses at e. A small portion of 
the arsenious acid is drifted on towards the open end of the 
ube, but this may be arrested if necessary by passing the 



escaping gas through water which is kept boiling at a mod- 
erate rate in the flask, d. 

When the formation and volatilization of the arsenious 
acid is completed, the tube may be cut through the middle 
of the stain, e, and the portion, e d, divided into small pieces 
and placed in the flask, d. To the solution thus formed other 
tests may be applied. 

Not only is the use of the platinum faggot applicable in 
medico-legal investigations, but it may also be employed for 
the quantitative determination of arsenic in many metals 
and their ores. For this purpose, various methods will be re- 
quired in the treatment of such materials before they can be 
introduced into the decomposition flask ; but these will read- 
ily suggest themselves to the practical chemist. 



Improvement In Saws. 

This invention consists in having the back formed of a bar 
or rod of iron, preferably round, with one end, fitting in a 
hole in the handle, so as to shift f or ward, arfif back, with a 
nut screwing onto it against the handle to force the back out- 
ward, to strain the saw, which is connected to the handle in 
the ordinary way, the other end of the back being extended 
to or toward the outer end of the saw blade, and connected 
to it for straining it. The rod or bar forming the back is not 
grooved, and the back edge of thesawis letinto it, as in the 
case of the ordinary back saws, but is intended to fit as 
snugly against the side of the back rod as it may and be free 
of it. 

The principal object of the invention is economy in the ex- 
pense of the construction; but it has other advantages 
which will be pointed out. 

This mode of attaching the back to the wood handle is 
claimed to be much cheaper than the connection of the or- 
dinary flat back, for the hole is formed by boring, while a re- 
cess or cavity must be worked into the handle, by chisels, for 
the flat back, which requires much more labor and time. The 
flat backs are very expensive to make, whereas in this inven- 
tion any suitable bar or rod of the right size is completed by 
forming the screw thread for the nut and shaping the outer 
end for connecting the saw blade to it, both of which are 
simple operations. 

Again, when the back is formed in the old way, the saw, 
being placed in the groove in the back for it, is secured by 
hammering the sides of the back to pinch them upon the 
blade to hold it. This warps and buckles the saw to a con- 
siderable extent, for it is impossible to hammer the sides 
alike throughout their length, and this buckling of the saw 
must be hammered out after it is connected to the back, all 
of which is avoided by this improvement. 

When the saw is once connected to the back in the old way, 
it cannot be disconnected for filing and setting, which is ob- 
jectionable because the back and the handle interfere with 
placing the blade in a vise or clarap for filing, or on.a plank 
in a setting apparatus for setting ; whereas, by this plan, the 
pin being removed, the blade can be wholly detached, or be 
swung away from the back on the screw to be placed in the 
vise. 

After the wood handle has shrunk, the blades get loose and 
shift about in the handle so as to interfere considerably with 
doing work well by them, when connected in the old way ; 
whereas, when arranged according to this improvement, they 
can be kept tight by the adjusting nut, although the handle 
shrinks to any extent it is liable to. 

The back may be adjusted readily for saws varying con- 
siderably in length, for it may extend into the handle more 
or less within a considerable range of variation. 

This invention has recently been patented by Mr. Joseph 
Holden, of Middletown, N. Y. 



Waves of Sound and of Light. 

In the case of a sound wave — moving 1,100 feet a second 
whatever the wave length — if the length be diminished, more 
vibrations enter the ear in the same time and the pitch rises ; 
if it be increased, less vibrations enter, and the pitch lowers. 
Light waves are strictly analogous; whenever any one «f the 
colored waves which form white light is lengthened, its color 
changes toward the red end of the spectrum ; when it is 
shortened, toward the violet. Hence change of pitch in the 
case of sound, or of color in the case of light, is evidence of 
motion, either to or from the observer ; which it is, depends 
on whether the wave is lengthened or shortened. Now, 
while the motion of a star at right angles to the line of sight 
is easily detected and measured by the telescope, motion in 
the direction of this line is capable of measurement only by 
the spectroscope ; if the motion be diagonal, then by both of 
these instruments together. Hence the motion of a fixed 
star in space, or of a whirlwind on the sun, may be measured 
by the change, in refrangibility, which certain lines in the 
spectrum undergo. 

To illustrate this point by means of sound waves, Profes 
sor Mayer, of the Stevens' Institute, has originated a new and 
beautiful experiment, which he recently employed in a lec- 
ture before the scientific department at Tale College. With 
the lantern, the image of a tuning fork beating 256 times a 
second — and giving the note Ut 3 — was thrown on the screen. 
By the side of one of the prongs, and just touching it, was a 
carefully rounded and varnished cork ball, suspended by a 
filament of silk. On sounding a second fork placed on its 
case, and tuned in accurate unison with the first, anywhere in 
the room, even 30 feet distant, the first fork was thrown into 
vibration and the image of the cork ball was projected on 
the screen a foot or two away from the prong. When, how- 
ever, the second fork was sounded, and the lecturer walked 
rapidly — at a rate of 8 feet a second — towards or from the 
first, touching the case only when in motion, no motion of 



the cork was observed ; the wave being in this way shortened 
or lengthened by an amount sufficient to throw it out of uni- 
son with the lantern fork. Again, a third fork, vibrating 
254 times a second, produced no effect on the ball ; but when 
sounded and placed on its case, as this was swung rapidly to- 
ward the first fork, the wave length was thereby so short- 
ened as to bring it into unison with this, and the ball prompt- 
ly responded. A fourth f ork; vibrating 258 times, showed 
the same phenomenon, when placed on its case as this was 
swung away from the first fork, the wave thus being short- 
ened into unison. The demonstration was most complete and 
satisfactory. Professor Mayer stated that he purposed ma- 
king gome quantitative experiments with the apparatus, 
which will be of the highest value to science. 



THE PLANET JT/PITEB. 



This planet is receiving a good deal of attention front as- 
tronomical observers. 

W. Lassell, Esq., ex-President of the Royal Astronomical 
Society, has just published, in the Transactions of that learn- 
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ed body, some remarks upon this subject, with a sketch of 
the planet as seen by him in his 2-feet Newtonian reflector 
with powers of 260, 430, and 579. These observations were 
taken on the interesting occasion of a transit of the fourth 
of the satellite across the planets disk, when the satellite 
appeared almost as black as if it were a shadow transit- 
— a striking proof of the exceeding brilliancy of the plan- 
et's surface. But this was not the phenomenon that ap- 
peared most striking in the rare and exquisite view of Jupi- 
ter, but rather the distinct presence of color on the disk, suffi- 
ciently marked to overcome previous skepticism. Mr. Las- 
sell deems it an advantage of a Newtonian reflecting tele- 
scope, when the alloy of the specula is well compounded, 
that colors of the planets are more faithfully represented 
than is possible in refracting telescopes, which, not being 
perfectly corrected for chromatic aberration, generally intro- 
duce a modifying tinge. 

In the same number of the proceedings of the Royal Astrov 
nomical Society, the Astronomer Royal makes a suggestion 
that one observatory shoud be permanently devoted to ob- 
servations of the phenomena of Jupiter's satellites, ipf advo- 
cating this proposal, Professor Airy points out that the theory 
of the movements of Jupiter's satellites is perhaps &e most 
interesting among the planetary applications of the theory 
of gravitation, especially in the remarkable enchainment ex- 
hibited in the movements of the three interior satellites. 



WEIGHT'S BOTTLE ST0PPEB. 



The object of this invention is to provide a bottle stopper 
which may be inserted and withdrawn an indefinite number- 
of times without injury, and which shall be homogeneous in 
texture and uniform in its elasticity. 

The stopper is made 
of a block of wood, in 
which is turned a deep 
annular groove, A, by 
which the outer bear- 
ing of the stopper forms 
a more or less elastic 
and flexible ring, accord 
ing to the nature and 
thickness of the wood. 
The stopper is prefera 
bly made of soft pine, 
poplar, or other soft 
elastic wood. The low- 
er end may be saturated 
or covered with var- 
nish or other suitable 
substance to close its 
poies and prevent the 
evaporation or escape 
of volatile liquids. 

A hole, B, is formed in the center for the insertion of a 
screw, by means of which the stopper is withdrawn. This 
device was patented;*through the Scientific American Patent 
Agency, Nov. 14, 1871, by Wendell Wright, of Phoenicia^.!". 




Malleable Ibon Castings.— A correspondent wanting a 
few hundred pounds of malleable iron castings informs us 
that he has written to every foundery that he knows of, and 
is frequently informed that they have on hand orders to last 
them for the next three or four months. He states his belief 
that if he could find a maker of malleable iron castings who 
is too poor or too stingy to advertise, and who consequently 
is in want of customers, he could get his orders filled 
promptly. This seems to be a good business for en terpris- 
I ing people to engage in. 
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Saws and Files, and their Manufacture. 

To the Editor of the Scientific American : 

A short sojourn at Johnstown, Fulton County, N. Y., has 
given me the desired opportunity of visiting the Cayadutta 
Works, a large saw and file manufacturing establishment in 
1 this place, and to inspect some machines and processes, a 
'brief description of which may interest some who daily use 
those useful articles, but who have never witnessed the ma- 
king of them. 

In the saw department, almost all kinds of saws are made, 
circular, cross cut, hand, wood, butcher's and kitchen, the 
last three being the specialty. 

As a type of all, let us trace the steps by which sheets of 
steel, 18 by 30 inches, and two inch birch, maple, or ash plank 
are converted into the well known red jacket buck saw, 
which bears on the bright blade the company stamp, The 
Livingston and Cheritree M'f 'g Co., and on the frame, the de- 
vice of a bow and arrow. 

By a strong power shears, the sheets of steel are cut into 
strips two and one fourth inches wide. For toothing, the 
blade is then fixed upon the bed, or table, of the toothing 
machine, on which one edge is made to pass steadily beneath 
a V shaped punch, by which the teeth are cut more rapidly 
than one can count. The toother used was made here, has 
toothed as many as sixty dozen saws in a day, and ia valued 
at $650. The punch leaves a burr on one side of the teeth, 
which is " knocked down" by passing the blade under a small 
trip hammer. The saws are next taken Uf^ihe hardening 
shop, where they are first heated in aa oven uutil the color 
indicates sufficient heat, the besj; steel requiring to be brought 
ta a light blue color, tljgjjwofest to nearly a straw color, in- 
termedfttte 'qualities of steel requiring different shades ; so 
that great skill is necessary in the operator. From the oven, 
the saws are plunged into a vat containing a mixture of oil, 
beeswax, etc., from which they come out hard indeed, and 
almost as brittle as glass 1 . They are then heated again to a 
certain extent "and allowed to cool slowly, which gives a 
spring temper, so that they can be bent double without break- 
ing. The smithing process follows, in which the saws are 
straightened with hammers on steel faced anvils, after which 
the whi le blade is ground and then smoothed on emery wheels. 
After another .heating to perfect the temper, and the removal 
of the blus color which this heating gives with acid, they are 
set and filed in the ordinary way, by hand, when they are 
ready for the frames, to the making of which we will now 
attend. 

In the company's mill the logs are cut into plank. TheSe 
are cut with a circular saw into pieces of the proper length 
for the several parts of the frame, namely, the handle, head 
and cross bar. The pieces are then marked by patterns and 
sawn with gig saws. Each piece is next split with a small 
circular saw. After drying for several months.ihey are run 
through an ordinary planer, which brings them to one thick- 
ness. The next process is the most interesting ot all. I* is 
called burring, which means the rounding of the edges and 
ends of the pieces which form the frame. It is done by a 
wonderful little machine, not much larger than an ordinary 
sewing m achine, the invention of Mr. John W. Millet, the 
machitjiit of the establishment. It consists of four wheels, 
about eight inches in diameter, three of them having a V 
shaped edge, which rune in a groove in the edge of the fourth. 
Two of the "V edged wheels are on shafts which are made to 
revolve by belts running to the main shaft. The third is 
above these, and the fourth, or groove edged one, is supported 
by the other three in the center of the triangle formed by 
them. It is turned by the friction of the two wheels, below 
it, on which it rests. This wheel in the center has a hole in 
its center, some two and one half inches across. On the inner 
edge of the wheel, knives are set. The pieces of wood to be 
burred are shoved through the center of this wheel and are 
thus rounded. The advantages of this machine over all 
others are that it is perfectly safe and can be run at one 
third of the expense. The double head burrer, in use here 
before the invention of this one, could only be used by a 
strong and skillful man, and is charged with having cut off 
eight or ten fingers. This can be run safely by any boy of 
fifteen. After being burred, the frames are smoothed and 
polished by Whitney's smoothing machine, the edges 
smoothed on a sand wheel, mortised for the cross bar, and 
grooved for ^he saw. The peculiar feature of these saws is 
the brace which connects the upper end of the head piece 
with the center of the cross bar. It is the invention of the 
President of the company, Mr. Wm. H. Livingston. The 
strainer and brace are one continuous rod, extending from 
the swivel at the top of the handle, through an eye at the 
top of the head piece, to the center of the cross bar. Of these 
brace saws, which are made nowhere else, there are four 
grades, distinguished by the color of the fastenings, and 
named respectively red jacket, blue jacket, green jacket and 
black jacket. 

The peculiar features of the butcher saw made here are 
ths s-tiffener, the mode of fastening to the handle, and the 
buckle by which all the parts are held, in place. The com- 
plete saw consists of th" blade, back, stiffener, buckle, and 
handle. To form the back, a groove is cut with a small cir- 
cular saw lengthwise in an iron rod, into which groove is 
fitted the stiffeuer, a strip of steel the length of the saw, an 
inch or more, in width, and about one eighth inch thick. The 
rod, which projects some six inches at each end of the stiffen- 
er, U bent without heating over the en.is of it, to a curve at 
oue end and a right angle at the other. Through a bole in 
the hanole, the right angled end of the rod passes flatwise, 



and is secured by the buckle, a small triangular prism which 
serves as a nut at the end of the rod, no rivets being used in 
the handle. One end of the blade is fastened by a rivet 
to the outer end of the rod which forms the back. A short 
rod fastened to the other end passes through a hole in the 
buckle, and is secured by a nut, by which the saw is tight- 
ened. A vertical slit in the buckle receives the end of the 
blade. 

The kitchen saw consists 'of three parts only, the blade, 
back, and handle, the back passing through the handle, and 
the blade being riveted at both ends, the spring of the back 
giving sufficient strain to the saw. 

Various other saws are made, but in the ordinary manner. 

Besides the burrer, described above, there are several curi 
ous machines in use here, also the invention of Mr. Millet, 
by each of which hundreds, if not thousands, of dollars are 
annually saved. Among them are two eight inch circular 
saws, run by one shaft and so placed as to cut off at once and 
at the proper bevel both en'ds of, the cross bar of the buck 
saw. A little toothed and grooved wheel cuts the tenons at 
the end of the cross bar, leaving the shoulder to fit the 
rounded edge of the frame. With a little machine, which 
can be made for $25, a small boy bends the rod which forms 
the brace and strainer and forms around it, at the angle, the 
eye by which it is fastened to the head piece. With a pair 
of long handled gouges set in a frame, the round at the upper 
end ojE the handle is cut. 

Seventy-five kinds of machines are used in this factory, 
and the full force of men is about 250. 20,000 dozen saws 
can be made in a year, and the company intend to make 
10,000 buck saws in 1872. 

Files are first forged from bars of steel by smiths, on an- 
vils, then annealed by heating and straightened, after wh'ch 
they are cut by hand with chisels. They are then covered 
with a kind of paste, the exact composition of which is a 
secret of the trade, which protects the teeth during the 
hardening process. They are hardened by dipping in hot- 
lead and, when brought to a cherry red heat, plunging in 
salt water. 

This factory has six forges and twenty-nine blocks for 
cutting, and is thought to be one of the best arranged estab 
lishments in the world. 

The celebrated McCarthey cotton gin for the long sea 
island cotton is manufactured here. 

The Cayadutta WorkB are named from the stream which 
furnishes the power by which they are carried on, about 108 
horsepower. They were founded, in 1863, by Wm. H. Liv 
ingston, the President of the company, to whose kindness I 
am indebted for so favorable an opportunity to visit the es 
t iblishment and learn the details of the business. 

I forgot to stato that a new plan is about to be tried for 
sawing out the frames without the tedious process of mark- 
ing by a pattern. 

Johnstown, N. Y. Chas. H. Dann. 

Coating Cast Iron with Other metals. 

lo the Editor of the Scientific American : 

In response to your article, page 165, current volume, I 
will submit the following : 

In plating iron with tin and other metals, the first thing to 
be done is to prepare the iron for platiDg; any fault or neg- 
lect in this will cause a total failure. First, then, cleanst- 
the articles to be plated Jrom sand, dirt, smoke pitch, grease, 
etc., by immersing them in dilute sulphuric acid for about 
fifteen or twenty minutes ; then scrape, file, scour, or grind 
the parts to be plated until bright and smooth ; then, if the 
articles are small, take a camel's hair pencil, if large, a flat 
camel's hair brush, and apply dilute muriatic acid to the 
parts to be plated, taking care not to get any on other parts 
Next take an iron pot, and put into it a sufficient quantity of 
tin, or whatever metal is to be used ; place the pot over a 
steady fire, and, when the contents are quite melted, dip the 
articles into the melted tin, taking care to scrape to one side 
any scum or dirt which may collect upon the surface of the 
melted tin, so that nothing but pure melted tin can come in 
contact with the articles dipped. If the articles are of any 
considerable size, it will be well to plunge them into cold 
water when taken from . the pot of tin. The work hav- 
ing been well done, the articles will now be thoroughly coated 
where they were scoured and washed with acid, while no tin 
will adhere to the other portions. All that now remains to 
be done is to rub down any lumps and ridges, which may 
have collected here and there, with a soldering iron, and then 
polish with a burnisher, and the work is done. 

Other metals besides tin, such as zinc, lead, etc., may be 
used ; or a compound of metals, such as pewter, etc., can be 
applied by melting the hardest first, and adding the others, 
one at a time, until all are in and well mixed ; but the zinc 
must be added last, if any is used, because it is most easily 
injured or burned. 

The practice of covering the melted mass with a thin layer 
of tallow, when a lengthy process is to be performed, is to 
keep the tin from hardening or scumming over, and not to 
affect the process of tinning in any way ; and care must be 
taken that no grease comes in contact with the articles when 
dipped ; the sweat from the hands of the workmen is suffi 
cient to prevent the tin from adhering to the iron. 

St. Albans, Vt. Chartjss Thompson. 



Shaving »ilu fuiuice Stoue. 
To tlie Editor of the Scientific American : 

I am of a very inquiring mind and derive a great deal of 
comfort from reading your valuable paper. Anything novel 
or strange in science or the arts is sure to attract my at ten 
tion. 
I I was more than usually interested in the communication 



on shaving with pumice stone. Visions of bankrupt barbers 
and a total revolution in the tonsorial system arose before 
my fervid imagination. I could not rest Until I had tried 
this wonderful means of keeping down the human stubble ; 
accordingly I procured two nice pieces of pumice stone and 
prepared them as directed ; and, after a half hour's work on 
a week old Btubble, I have — a chapped face. To say I am 
disappointed but feebly expresses my feelings. I have heard 
of very young men shaving with a towel, but I am con- 
vinced this sand paper arrangement is a fraud. The joke 
would have had more point if your correspondent had de- 
ferred publishing it until the 1st of April. A Victim. 

Macon, Ga. 

[" Victim" must be thin skinned, or the result of his shaving 
with pumice stone, if skillfully used, would have been more 
satisfactory. It is a favorite mode of shaving in Havana, and 
we know of persons in this city who employ it. A celebrated 
physician told us the other day that he was in the habit of 
pjlishing off his face with pumice stone before going out in 
the evening, having used the razor in the morning. On per- 
sons of thick skin, and stiff beard before it has grown to much 
length, the result- of the pumice stone shave, we have his au- 
thority for saying, is mos>t satisfactory. — Eds. 



City .Disinfection. 

To the Editor of the Scientific American : 

In an article in your paper of March 9 on " City Disinfec- 
tion," you quote the remark of Professor Liebig that "the com- 
ing generation will consider those men as the greatest bene- 
factors of mankind who devote all their efforts to utilise and 
save the night soil of the cities," and mention a patented 
method of Mr. Dotch for disinfecting night soil, consisting 
of the application of a prepared earth, containing clay and 
sulphuric and nitric acids, which is spread in thin layers 
over the fresh feces. Without questioning the value of 
this patented method, it occurs to me that Nature has pro- 
vided in illimitable quantities a substance, which is very ac- 
cessible and cheaper than any prepared or invented, which 
will accomplish the d esired object instantaneously and add 
its own valuable properties to those of the disinfected feces. 
This substance in dried peat, to be reduced to an impalpable 
powder by the action of Irost or by passing it through a 
threshing apparatus. By spreading this substance in ^hin 
layers over the fresh feces, all offensive odor is seized as 
quickly as thought and held ; and the decomposed vegetable 
matter of the peat, added to the feces, makes a manure of 
the greatest value which can be handled without the least 
possible offence. It is adapted to the utilizing of both solid 
and liquid excrements. The city of New York, by adopting 
a system of earth closets and the use of this unpatented 
method, cannot only convert what is now a nuisance and the 
source of malaria and consequent sickness into a substance 
of incalculable value to the agricultural interests of the 
country, but also make it a source of revenue to the city. 
Besides, the adopting of this system will dispel all fears of a 
failure of the supply of Croton water to the present or in- 
creased population of the city. R. 



GEOLOGICAL RtPORT FOR HEW JERSEY. 



We are indebted to Professor George H. Cook, State 
Geologist, for his 1871 report. From it, we learn a great 
deal of information concerning the mineral products of this 
State. In some portions of the State, mines rich in magnetic 
ore are be'.ng constantly discovered and are extensively 
worked. The product last year, according to Professor Cook, 
amounted to 450,000 tuns, more than four fifths, about 370,- 
000 tuns, coming from Morris county alone. The mining of 
hematite ore in New Jersey is limited to a few localities, and 
the total product is estimated on good authority to be only 
15,000 tuns for last year. The zinc mines of New Jersey 
have yielded about 22,000 tuns of ore during the year. Of 
arsenical ore, Professor Cook says : 

'■ During the past season, specimens of so called silver ore 
have been extensively circulated at Hackettstown, and in 
the neighboring villages of Warren and Sussex counties, the 
localities whence they came being kept secret. A single 
lump of what was said to be the same as the * silver ore' 
was obtained from the ridges on the east side of the Jenny 
Jump Mountain, and was analyzed and found to be an ore of 
arsenic. The specimen yielded 15'60 per cent of sulphur, 
and 29'80 per cent of arsenic. Mineralogicaliy, it is arseno- 
pyrite or mispickel, with probably some lSlingite, but the 
specimen was too small to determine the latter with certainty. 
In the report on the mineralogy of New York, Dr. L. C. Bock 
mentions this arsenical ore as occurring in crystalline lime- 
stone near Edenville, Orange county. The geological char- 
acter of the latter locality is very similar to that of these 
subordinate ridges of Jenny Jump Mountain range. The 
analysis of the New Jersey specimen indicated traces of 
cobalt and nickel, but no silver could be detected. It is 
probable that the traditions of silver ore on this mountain 
are based upon these arsenical pyrites. This ore, assiiciat^d 
with other combinations of arsenic, nickel, cobalt, iron and 
sulphur, is worked in Saxony, and extensively at Reichenstein, 
in Silts.a, as a source of metallic arsenic, arsenious acid, or 
white arsenic, the pigments realgar and orpiment, and for 
other arsenical compounds used in the aits. The extent of 
the occurrence and the character of this ore are ma.ters to 
be more fully studied, before deciding'^ upon its probable 
value." 

On road making, the Professor states that, in the city of 
Orange, N J , trap rock has come into use, for making roads, 
with the most satisfactory results. The material is hard and 

I tough, and the roads made of itare solid, smoothand durable, 
and, for their excellence, of moderate expense. They are so 
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well liked that their use is extending rapidly. Several miles 
are already built. It is known as the Telford pavement, and 
is described as follows : ~ 

" The roadway to be excavated, graded and properly 
leveled to a depth of sixteen inches below the top of the 
gutter stone; the form of the cross section to be in every 
respect the same as that to be given to the surface of the 
pavement. The road bed is then to be rolled with the steam 
roller until approved by the Street Commissioner. On the 
road bed thus formed, a bottom course or layer of stones, of 
an average depth of eight inches, is to be set by hand in the 
form of a close firm pavement, the stones to be placed on 
their broadest edges, lengthwise across the street, and so as 
to break joints as much as possible; the breadth of the 
upper edges not to exceed eight inches. The interstices are 
then to be filled with stone chips, firmly wedged by hand 
with hammers, and projecting points broken off. The whole 
surface of this pavement to be subjected to a thorough set- 
ting or ramming with heavy sledge hammers. The inter- 
mediate layer of broken stone is then put on to the depth of 
six inches, the stones to be broken, to a size not exceeding 
three inches diameter, and thoroughly rolled down with the 
steam roller ; after which the surface layer of broken stone, 
of a size not exceeding two inches in diameter, is to be put 
on and evenly spread to such depth as may be required to 
bring the surface, when thoroughly compacted with the steam 
roller, to the proper grade and cross section; making the 
total depth of broken stone eight inches, and the entire 
thickness of the pavement, when completed, sixteen inches. 
Any irregularities appearing during the rolling are to be 
carefully filled with additional material, so as to produce an 
even surface. When the surface is thoroughly rolledfa 
binding, composed of the screening and detritw^oi the 
broken stones with sand, is to be spread thereon, sprinkled, 
and thoroughly and repeatedly rolled with the steam roller 
until the surface becomes firm^eempact and smooth. Any 
binding material'remaining on the surface is then to be swept 
off and removed. For the foundation, any stone not liable 
to be affected by the action of the frost may be used after 
having been approved by the Street Commissioner. The 
broken stono in the intermediate and surface layers to be 
exclusively of trap rocks. 

"When the traffic is lighter over the road, the broken stone 
may be thinner — down to twelve or even ten inches, and the 
breadth may be less — sixteen or twenty-four feet. The cost 
of these roads varies with the distance to which the broken 
stone has to be hauled. That in Main street, Orange, which 
is sixteen inches deep, cost $1.90 a square yard. Center 
street, which is paved thirty feet wide and a foot deep, cost 
$2.50 a running foot. The road going up the mountain is 
twenty feet width of pavement, and from eight to twelve 
inches depth of stone, and was built for one dollar a square 
yard. The road from the stone breakers, on the Northfield 
road, for a mile down, was graded and paved for a dollar per 
running foot. The contract for paving High street, Newark, 
was let for $1.90 per square yard, which was probably too 
low. Other contracts for like work have been taken at 
$2.25 to $2.50 a square yard. The stone is broken in a 
Blake's rock crusher; and, when driven by a ten or twelve 
horse engine, ninety tuns or sixty cubic yards can be broken 
in a day. Daniel Brennan, jr., of Orange, has done a large 
part of the work there, and his arrangements fordoing it are 
very complete. He quarries the stone near the top of the 
First Mountain, and the breakers are so located that the 
carts dump the stone close to them, and the broken stones 
are elevated, sorted and deposited in proper shoots by ma- 
chinery, and wagons are driven directly under the shoots 
and the stone falls into them, thus needing no handling. 
The excellence and economy of these roads is such that I am 
sure that it will be a great public benefit to have them more 
thoroughly known. I do not think that better stone roads 
can be found anywhere in the world than these in Orange ; 
and it will be worth while for any who are considering the 
subject to go and see them. 

"Trap rock is'abundant in all the middle portion of the 
State. Bergen Hill, and its extension to the Palisades, is of 
this rock, so are the First, Second and Third Mountains west 
of Newark extending from Pluckemin and Somerville to 
Paterson and almost to the State line. Rocky Hill, Mount 
Rose, Sourland Mountain, Goat Hill, Pickle's Mountain, and 
manysmaller outcrops in the red sandstone region are of this 
same rock. The gneiss and gray rocks of the Highlands 
furnish a good material for stone roads, but not equal to the 
trap. The stone is not so tough, and it wears into dust much 
faster. Limestone is still a softer rock, and, of course, is 
not so well adapted for this purpose." 



SCIENTIFIC AND PRACTICAL INFORMATION. 



THE COMET HYPOTHESES. 

M. Faye recently read to the French Academy two papers, 
in which he summarized all the theories which have as yet 
been given to the world on the nature of the comets. He 
attacked, with some satire, Sir William Thomson's view, 
given to the British Association at its meeting for 1871, that 
the comet's tail still remains an insoluble mystery. M 
Faye asserts that the tails of comets are the effect of the re- 
pulsion of the sun-, and he has supported this view by argu- 
ment and experiment, stating that all white hot bodies exert 
a repulsive force on extremely rarefied matter, and exhibit- 
ing the repulsion of rarefied air by a white hot metal plate. 
The experiment, considered by M. Faye to be a conclusive 
demonstration of the correctness of his view, was differently 
interpreted by the spectators, who were some of the most 
eminent scientists in France; and various opinions as to the 



cause of the repulsion were given. We may reasonably ex- 
pect that the spectroscope will enlighten us on this matter, 
as it has done already on many other phenomena, scarcely 
believed to be within man's powers of explanation and an- 
alysis. 

THE LAND OP OPHIR, 

Herr Karl Mauch, now travelling in southeastern Africa, 
has recently forwarded to Dr. Petermann, of Gotha, editor 
of the Mittheilungen, a remarkable account of the gold mines, 
of great wealth and antiquity, of Sofala, a maritime province 
lying between Mozambique and the territory of the Trans- 
vaal republic. Dr. Petermann publishes a most interesting 
circular, from which we extract the following : 

" For many centuries, authorities have inquired .into the 
true locality of the land Ophir of the Bible, whence King Sol- 
omoD, 3,000 years ago, obtained immense masses of gold, 
ivory, and precious stones. Some have placed it in Eastern 
Africa or Southern Arabia ; others thought it to be in the 
Bast Indies or in Sumatra ; still others evenin the West In- 
dies or Peru. It is certain that they swlst have been very 
rich mines from which the gold came. 

When, in the fourteenth century, the Portuguese came to 
Sofala, they found there rich gold mines, worked from time 
immemorial, and near them ruins of structures which, ac- 
cording to native traditions, were built by Queen Saba. Lo- 
pez, the historian, records that the natives pride themselves 
on possessing books which testified to the Ophir cruises of 
Solomon. From Arabic writers (Mabudi, Edrisi, etc.), we 
know that this trade was continued throughout the middle 
ages by the Arabs, who, frequently, from the Persian Gulf 
came as far south as Sofala. 

" The German traveller, Karl Mauch, undertook last fall an 
excursion to Sofala for the purpose of exploring the mines 
and the monuments of antiquity. His discoveries consist of 
ruins, walls, some of which are thirty feet high, fifteen feet 
thick, and 480 feet in circumference, a tower, etc. The fact 
of all of them, without exception, being of hewn granite, 
put together without mortar, testifies to a high antiquity; 
and the drawings of the ornaments prove that they do not 
originate from the Portuguese or from the Arabs, but from 
Phoenicians, the Solomonic Ophir cruisers. 

" The present population has been there but for about 
forty years. The ruins are sacred to them, and they all be- 
lieve that whites have once lived in this region. Such would 
appear to be true from the ruins of houses and the iron ves- 
sels found there, which cannot have been the works of the 
blacks. 

" Whether or not this land may finally prove to be the 
biblical Ophir, it is at least sure that what has been found 
thus far establishes the probability of its connection with 
the Solomonic Ophir cruisers. Voyages from ports in the 
Red Sea along the coast of Eastern Africa were within the 
'means of the navigation of that age, and the time of three 
years, said to be used for the voyage both ways, would also 
correspond. 

" In short, to the quartz gold fields, the alluvial gold dis- 
covered by Burton and Mauch, and the steadily increasing 
yield of the diamond fields, there seems now to be added, in 
Southern Africa, also the Ophir land of Solomon. An archae- 
ological expedition directly to Sofala harbor, and hence 
about one hundred and sixty miles west into the interior, 
would soon throw light on this question. In the meantime 
we may expect, with each mail, new reports from Mauch." 

DIVING IN MINES. 

In the coal mines of Westphalia, it has been resolved, af- 
ter much experimenting, to organize an instructed corps of 
divers for operating in mines of which the leve?s or shafts 
are flooded. In conjunction with some one of the several 
subaqueous lamps which have been described in our columns, 
the diving bell or dress will enable many mines to be cleared 
of obstructions, pumps to be repaired, and lost tools and 
other property to be recovered. In the mines in question, a 
descent was made into a shaft containing 80 feet of water, 
and the bottom was cleared of debris. An abandoned shaft 
of the same mine was examined ; the pumps were discovered 
to be in good condition, and, new valves being supplied, they 
were set to work and mining was at once resumed. 

THE FORMATION OP PIBRIN. 

Among the many marvels of organic existence, the origin 
of the fibrous form of animal matter has long been a ques- 
tion widely discussed and a puzzle, the solution of which has 
evaded the most penetrating observation. Dr. John Good- 
man, who last year read a communication on this subject be- 
fore the British Association for the Advancement of Science, 
has now published the following results of his investigations 
into the conversion of albumen into fibrin, a process which 
has met with some acceptance as a credible answer to the 
question of the nature and genesis" of the fibers of flesh : 

1. Albumen, from the egg, suspended in ropes in cold and 
pure water, and exposed for some little time to its influence, 
loses its character of albumen, and assumes the nature, ap- 
pearances, and constitution of fibrin spontaneously. Thus, 
it coagulates, independently of the application of heat, and 
becomes solid and insoluble — characteristics which distin- 
guish fibrin from all other analogous substances. 

3. Under the microscope, when thus transformed by water, 
it exactly resembles blood fibrin, with the reactions, etc., of 
which it was constantly compared. So great was the resem- 
blance that a medical gentleman selected this substance un- 
der the microscope for the real genuine blood fibrin, in pre- 
ference to a specimen of the fibrin substance itself. 

3. Blood fibrin and especially this substance, differs from 
albumen in possessing intense attractive powers and affini- 
ties, which appear to be the secret cause of the formative 



qualities of fibrin ; causing it to form, in definite lines, into 
rods and substances, etc., which evince the presence of a con- 
trolling constructive power, and enabling it to assume forms 
and grotesque figures, of which it might be said that nothing 
but vitality was wanting to endow them with the character 
of living beings. In several instances, the fibrin from albu- 
men manifested decided electrical attraction, for it was drawn 
aside and out of its perpendicular, in several instances, some 
J inch or so, by attractive influence toward a copper wire 
when raised from the water. On the other hand, albumen, 
presents itself as a homogeneous, motionless, and shapeless 
mass, and entirely destitute of these powers and characteris- 
tics. 

4<"Like blood fibrin, it was found to decompose peroxide of 
hydrogen with effervescence, while albumen produces no 
such effect. Again, Dr. Miller tells us that neutral salts, 
mixed with blood, on abstraction, prevent its coagulation. 
This we found to be the case with regard to this substance — 
even sea water prevented, in a great measure, the transform- 
ation. 

ELISEE RECLUS. 

In our number of March 16, we called attention to the case 
of this eminent geographer, and we are glad to hear that the 
French government has commuted his sentence to one of ex- 
ile from his native country. The administration of M. 
Thiers is thus spared the shame of sacrificing one of France's 
worthiest sons to a political idea ; and M. Reclus will be en- 
abled to pursue his labors, and perhaps to learn that no po- 
litical success or distinction can confer a glory comparable 
to that which surrounds the smalles.t discovery of scientific 
truth. 

THE COMING DESTRUCTION. 

While we have endeavored to calm the fears of some of 
our impressible contemporaries, whose alarm at the impend- 
ing collision has lately been so widely exhibited, JVaiure re- 
grets that the rumor of an approaching comet is without 
foundation. " In the present state of science, nothing would 
be more acceptable than the appearance of a good large 
comet, and the nearer it comes the better, .for the spectro- 
scope has a long account to settle with the whole genus, 
which up to this present time has fairly eluded our grasp. 
But it is not too much to suppose that the laymen in these 
matters might imagine that discovery would be too dearly 
bought by the ruin of our planet. Doubtless, if such ruin 
were possible, or indeed probable — but let us discuss this 
point. Kepler, who was wont to say that there are as many 
comets in the sky as fishes in the ocean, has had his opinion 
endorsed in later times by Arago, who has estimated the 
number of these bodies which traverse the solar system as 
17,500,000. But what follows from this ? Surely that comets 
are very harmless bodies, or the planetary system, the earth 
included, would have suffered from them long before this, 
even if we do not admit that the earth is as old as geologists 
would make it." 



Decline in Prices of Farm Stock. 

According to a recent report of the Department of Agri- 
culture, a very extensive decline in the prices of domestic 
animals has taken place within the past year. The follow- 
ing are the current rates, as compared with last spring : 

HORSES, OVER THREE YEARS. 1872. 1871. 

New Jersey $148-57 $163-21 

Georgia 113-29 129-45 

Ohio 102-28 102-92 

Kentucky 89-67 96-35 

Illinois 88-26 93-93 

Texas 46-23 45-52 

MULEB.THREE TEAKS AND OVER. 1872. 1871. 

Georgia $130-00 $139-86 

Tennessee 119-12 128-00 

Kentucky 112-89 115-14 

Illinois 107-95 114-44 

Texas 67-60 73-60 

cows. 1872. 1871. 

Massachusetts $39-87 $59-16 

New York 39-53 48-51 

Pennsylvania 3916 46-67 

Ohio 37-36 4509 

Michigan..... 36-86 41-15 

Illinois 33-77 37-68 

Iowa 28-49 34-31 

Missouri 25-85 31-92 

Kansas 30-77 3846 

Tennessee.- 22-83 2357 

Georgia 20-81 2161 

Texas 14-12 12-83 

The prices of oxen and other cattle have heavily declined 
in the Eastern States during the year, owing to scarcity of 
fodder. In the Middle States the decline is less, and at the 
South still less. 

Hogs have also greatly declined. The prices this spring 
in the Western States are from thirty to fifty per cent less 
than last year. Hogs over one year old sell now in Ohio for 
$907 against $12-97 last year at this time. In Illinois, at 
$7-48, last year, $12-71. 

Sheep are the only farm animals that have advanced. In 
Vermont, the price of a sheep not less than one year old has 
advanced since last spring from $275 to $4 56; New York,, 
$3-37 to $4-32; Ohio, from $2-49 to $3-37; Texas, $1-59 to 
$1-73. 

— ' ^ 

The Russians seem to resume our abandoned experiments 
in the use of liquid fuels for steamboats and locomotives. 
An engineer, Proviecki, is reported as having made success- 
ful experiments in that line. Should the plan succeed, it will 
doubtless lead to considerable saving in money, as a case of 
naphtha — the liquid employed — weighing 40 lbs. only costs 
one copeck — equal to one cent — at the Caucasus, while 
coal is of course much more expensive. 
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Earth Boring Auger. 

The old method of digging wells, post holes, etc., required 
the excavation of from two to three times the amount of 
earth absolutely necessary for the desired opening. The 
method of boring, on the contrary, leaves the excavation 
nearly or quite the exact size wanted, and is, therefore, much 
more economical of labor, besides that it makes a much neat- 
er job. 

Our engraving illustrates an earth auger, which may be 
applied to opening post holes, or on a larger scale, as shown 
in the engraving, to boring wells, for which latter purpose it 
is claimed to possess superior advantages. Its con- 
struction is extremely simple, and will be readily 
understood. 

A is the auger, having a suitable lip at the bot- 
tom, made of cast steel by a peculiar process which 
enables it to be hardened on the edge, or not, as 
desired for special kinds of work. It is in form a 
section of a cylinder, slightly flattened on one side 
so as to allow air to pass by it when it is withdrawn 
with its charge of earth. It also has near the top 
a band of iron, extending over the open side, whiih 
serves as a support for plastic soils when the 
charge is taken out. A section which completes 
the cylinder may be hinged to the one Bhown, which 
is necessary sometimes in certain kinds of boring. 

From the auger proper rises the shank, B. This 
shank is swiveled at the top, C, to the rope, D, of 
a derrick, by which the auger is raised or lowered : 
upon the shank, B, is placed a bent lever, so at- 
tached at the middle that it may be adjusted up or 
down on the shank, and through the action of 
which the auger is turned in boring. 

When the auger iB filled by the excavated earth 
it is raised, turned into a horizontal position, and 
its contents discharged. Water in suitable quan- 
tity is poured into the excavatfon_to,itfbricate the 
auger, and to ajfi-in-eempacting'The charge, the flat- 
tened side of A preventing a vacuum from form- 
ing below the auger when it is being withdrawn. 

When large flat stones are met with, they are 
broken by a suitable drop, when the auger seizes 
the fragments, and brings them up with the exca- 
vated soil. It is further claimed that, with this 
auger, and by tubing as the work proceeds, a well 
can be successfully sunk in quicksand. 

The invention was patented, August 1, 1871, 
through the Scientific American Patent Agency, by 
William Wheeten Jilz, of Saint Joseph, Mo., who 
may be addressed for further information. 



turned until the bracket abuts firmly against the door, as 
shown in Fig. 2. 

The compensators, F, when not needed, are slipped back, 
as shown in Fig. 2 ; but when the crack between the edge of 
the door and the casing is too wide to hold the claw firmly, 
one or both of them are placed in position, as shown in Fig. 
1, so as to fill up the space and presE and hold the claw firm- 
ly into the mortise of the bolt plate when the door is closed. 

When a door is unprovided with a lock, the claw may be 
made to engage the wood or a crack in the joining of the 
casement, in which last case the casement will not be defaced. 




MELENDY'S DOOE PASTENER. 



This little device seems to us to meet the requirements of 
a good door fastener more fully than anything of the kind 
we have met with. It is very cheaply made, and holds the 
doors to which it is applied very securely, without marring 




the casement. It consists of a body, A, Figs. 1 and 2, of 
strong sheet metal, which carries a strong adjusting screw, 
B. The screw plays in a nut, C, shown in dotted outlines in 
Fig. 2, and formed on the end of the strong claw, D, Figs. 1 
and 2. To the body, A, is loosely pivoted the bracket, E, 
Figs. 1 and 2. The parts lettered F are called compensators, 
and their use will be subsequently described. 

Now to fasten the door, the claw is placed in the mortise 
of the bolt plate of the lock, as shown in both figures, the 




pivoted bracket being turned back, so that the door will pass 
it in closing. Then the door being closed, as shown in sec- 
tion in Fig. 2, the bracket is turned down into the position 
shown, slipped back oh its pivots so that the hook, <J, en- 
gages lugs formed on the body, A, and the screw is then 



JILZ'S EARTH BORING AUGER. 

It is small, and convenient for travelers to carry in the 

pocket. 

, Patented March 12,1872, through the Scientific American 

Patent Agency, by B. H. Melendy, whom address, for further 

information, 'box 125, Amherst, N. H. 

»■> 

Prizes for Chemical Inventions. 

The following is a list of prizes offered by the Prussian 
Society for Industrial Advancement, at Berlin, for discoveries 
to be realized in practical science : 

1. The gold medal of the Society, or its value in specie, 
and the sum of 3,750 francs to the inventor of an exact and 
rapid method of separating the several ingredients of the 
anilin of commerce, both as to quantity and quality. The 
same would also have to show the influence of the several 
compositions of anilin upon their manufacture and their 
transformation into f uchsin, and to examine and clearly indi- 
cate the conditions under which anilin will furnish the great- 
est proportion of coloring material. 

2. The silver medal, or its value, and the sum of 1,125 
francs for an opaque red enamel, applicable to gold, silver, 
copper, or bronze. 

3. The sum of 925 francs to the author of the best criticism 
on the deficiencies in the present methods of composing ce- 
ment. 

4. The silver medal, or its value, and the sum of 560 francs 
to the author of a profound essay on industrial fabrication, 
the mode of forming and the chemical constitution of coralin 
(aurin, rosolic acid, peonin) and on the blue color of azulin 
prepared therefrom. 

5. The silver medal, or its value, and the sum of 1 ,875 francs 
to the inventor of a yellow solder, possessing the properties 
and quality of ordinary tin solder, and to be used for solder- 
ing brass orjsimilar alloys so that the seams will not be visible. 

BEACH'S SPIRAL SPRING SCROLL SAWING MACHINE. 



Our engraving illustrates the construction of a spiral spring 
scroll sawing machine, which, at the Fair of the American In- 
stitute last season, elicited general praise on account of the 
high speed at which it can be run without jar, its general 
convenience, and the facility with which it can be operated. 
The saw can be run at from 800 to 1,000 per minute without 
jar. The two springs employed give from 10 to 75 lbs. strain 
on the saw, while the average movement of the coils is but 
one sixteenth of an inch. The motion of the springs being 
so slight, the variation in the tension on the saw is less than 
one eighth of a pound, thus enabling the lightest saw to be 
run without breaking. The raising and lowering of the 
springs, with all their connections, bring the lifting power 
of the springs directly to the top of the saw no matter what 
its length. The simple and complete mode of changing the 
tension of the saw allows it to be done in a moment of time, 
without stopping the machine. The construction of the 
springs and their connections with the saw, is so arranged as 
to bring the strain of the saw in a direct line with the bolt, 



fastening the machine to the joist overhead, so that, if the 
three braces shown in the cut are removed to leave it sus- 
pended upon one single bolt, it does not shake enough to jar 
the machine when running 1,000 motion. 

In the engraving, A represents two spiral springs, made 
from Jessup's best imported English steel. Each spring con 
tains ten coils of one half or rive eighths round steel rod, one 
being a right hand, the other a left hand coil. One end of 
each of these springs is firmly fastened to the ratchets, B, 
the opposite ends to the front end of the lever, F, which is 
supported upon the shaft passing through the center of the 
springs, and so constructed that there is no fric- 
tion whatever upon any part of the springs when 
in motion. The link, H, which is of iron, connects 
the upper lever, F, with the lower lever, Or. These 
levers are so connected that, when the saw is 
moving a five inch stroke, the first coils of the 
springs, A A, move but one eighth of an inch, the 
second coils but one ninth of an inch, and so on 
down to nothing, making the average movement 
of the coils but one sixteenth of an inch. The up- 
per crosshead, which carries the top of the saw, is 
firmly connected to the lever, O, thus making a 
positive connection between the saw and spring*. 
This insures a perfectly rigid strain on the saw. 
By means of the ratchets, B, and lever, C, any 
amount of strain can be given, from ten to seven- 
ty-five lbs., according as it is a small or large saw. 
This is done by taking hold of the lever, C, which 
is inserted into the side of the ratchets, B, and 
thus winding or unwinding the springs, A. Each 
spring and ratchet is independent of the other, 
so that one or both springs can be used, The ten- 
sion on the saw by this means can be changed in 
a moment, while the machine is in motion. A 
plunger pump is attached to the inside of the 
iron plate, D, with a rubber pipe running to the 
saw, and is worked by the motion of the lever, O. 
The two springs, with all their connections, are 
permanently fastened to the iron plate, D, which 
is raised or lowered to suit any length of saw by 
means of the crank, E, and held in position by 
the thumb screw, O. 

This construction enables the saw to run with 
a peculiar freedom, lightness, and steadiness 
that is delightful to the mechanical eye, while it 
insures the accurate performance of the most deli- 
cate work. This sawing machine has been in- 
troduced into many of the best shops in New 
York and vicinity, and is, so far as we can learn, 
giving general satisfaction. 
It has also been introduced into nearly every State in the 
Union, more than two hundred having been sold since last 
July. The judges at the American Institute Fair reported 
that, in their opinion, the machine possessed the highest de- 




gree of merit, being unsurpassed for convenient in operation 
and adjustability. 

For further particulars address Henry L. Beach, the in 
ventor and manufacturer,' office at 90 Fulton street. New 
York, factory at Montrose, Pa. 
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signs, combining highest grace and beauty with widest utili- 
ty, and exhibitions should be held that would serve to mark 
progress. 

From this would spring up a noble emulation among me- 
chanics, who, finding that honor attached to the skillful in their 
calling, would earnestly seek to reflect that honor upon them- 
selves. It would add a new attraction to handiwork, and 
would greatly advance'the character of our manufactures. 
Many things that we are now compelled to import would be 
produced in equal beauty at home. Every department of in- 
dustry would feel the manifold benefits of such an institu- 
tion. 

We would not, however, have such an institution only in 
New York. Every large commercial center should have a 
similar one, each striving to take the foremost rank, and thus 
add the stimulus of competition to the interest otherwise 
attaching to them. So far as we know, no such institution 
exists, even in embryo, on this continent. Where shall the 
first one be started? 
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*HE BELATIONS OF AST TO INDTJSTBY--MUSETJMS OF 
THE ABTS OF DESIGN. 



We are, so far as the mere sheltering and feeding of our 
bodies are concerned, surrounded by superfluities. We do 
our utmost to gain more- or less of these, according to our 
personal tastes and desires, and a large portion, indeed the 
larger portion, of the work of the world consists in producing 
them. Did we not find in them the reward for our labor in 
striving after them, we should cease our efforts. These things 
minister to cravings juat as natural as hunger or thirst, if not 
as potent. The desire for beautiful and ornamental objects 
exists for a wise purpose, and has chiefly been instrumental 
in raising a portion of the human race from savage barbarity 
to refined civilization. 

This being true, art is essentially inseparable from indus 
try. Among the workers of the world must be found the ar 
tists of the world. Not necessarily painters of pictures or 
sculptors of marble, but still painters and sculptors as worthy 
in their way as the devotees of the so called" fine arts." Wby 
fine arts ? All art is fine, and refining in its tendency, both on 
its producer and him into whose hands it passes. 

There has arisen, in the present age, a revival of the school 
of stoic philosophers, who decry all sentiment, who say that 
the romances of the past are of no value to the present, that 
reason should not only stand pre-eminent to feeling, but that 
the emotions should be absolutely subjected to reason, and as 
far as possible crushed out from the human breast. Gener 
ous impulse, buoyant hope, noble affection — all these emo- 
tions and sentiments are considered by them as weaknesses,, 
obstructive to progress and unworthy the man- who wishes to. 
soar above his fellows, either in the pursuit of weal'.h or 
fame. 

While according pre-eminence to reason over the emotional 
nature of man, we have not the slightest sympathy with this 
cold and unhealthy doctrine. A man who is all mind is as 
abnormally developed as one who is all emotion or all muscle. 
Sensibilities may be crushed out, but they leave a morbid 
state behind them. 

It is the province of art to develop and discipline the emo- 
tional nature of man, to refine it of its grossness, and lead it 
to expend its force upon high aspirations and things intrinsi- 
cally worthy. It is not, however, necessary that this refining 
influence should emanate alone from canvas, from marble, 
from the poet's pen, from the musician's studio, and the stage. 
The commonest things of daily use may do their part in this 
kind of education. Common things may be beautiful, and 
the tendency of beautiful things is to lead the mind insensi 
bly away from that which is base and unworthy. So much- 
is this the case that it requires an effort of mind to believe 
that what is beautiful is not also good. 

Seeing, then, how art can be made the handmaid of indus- 
try, it should be our aim to make every artisan an artist in 
his avocation. By so doing, we shall not only elevate him 
but elevate society with him. At present we are doing scarce- 
ly anything to promote thi3 desirable end, and it is the prin- 
cipal object of this article to suggest a way in which to se- 
cure it. 

Much has been said about the desirability of a metropoli- 
tan art museum, yet the collection intended to form such a 
museum will, though admirable and valuable as an educa- 
tional influence, fall short of what we think should be estab- 
lished for the benefit of mechanics. 

The latter should be a museum of the arts of design, and 
should contain specimens of the finest workmanship in all 
industrial departments. Dress, furniture, household adorn- 
ments i n short, all sorts of handiwork approved by refined 
taste, should be seen there. Prizes should be offered for de- 



MAKING OBGANIC SUBSTANCES FBJ>M* THEIB 
IN0BGANIC ELEMENT'S. 



We referred, some time ago, to a discovery by Professor 
Schulze, who succeeded in making a series of organic com- 
pounds, hitherto obtained only from the vegetable kingdom 
or from coal (which is also a product of vegetation in one of 
the geological eras), directly from the inorganic elements. 
We will now proceed to describe the details of his discovery 
and the different steps by which different organic compounds 
have thus been produced. 

He took some form of carbon, say charcoal, plumbago, or 
graphjte, and produced the oxidation of the same without 
heat (in which case he simply would have had combustion 
and the formation of carbonic acid). He took permanganate 
of potash, or the so called mineral chameleon, which is a 
substance very rich in oxygen and which gives it very easily 
to other substances with which it readily combines while in 
the nascent state, that is, while at the moment of being set 
free it meets another substance with which it can combine. 
This takes place when one molecule of the permanganate is, 
under proper circumstances, brought into contact with four 
atoms of carbon ; the reaction is best expressed by the for- 
mula KO-f-Mn 2 7 +C 4 — KO+Mn 2 4 + C 4 3 . It is seen that 
the mixture of the two is changed into potash, deutoxide of 
manganese, and a compound C 4 3 . which Professor Schulze 
found to be an acid, and called anthraconic acid. After in 
vestigation, he found that it was identical with mellitic acid, 
an acid obtained from the so called honey stone or mellite, 
which is also, as well as coal and asphaltum, a product of 
geological vegetation, and, chemically speaking, a mellitate 
of alumina. This mellitic acid had long since attracted the 
attention of chemists for reason of being one of the rare or 
ganic acids which contain no hydrogen. However, when 
separated from its base, it takes, like all acids, one atom of 
HO or water ; and its complete formula therefore is C 4 3 HO 
or HC 4 4 . Succinic acid, obtained from amber, another pro 
duct of geological vegetation, has the formula H 3 C 4 4 , and 
differs from mellitic acid by containing two hydrogen atoms 
more, but attempts to change one into the other by the 
addition or withdrawal of these two hydrogen atoms have 
constantly failed. 

The most remarkable property ef this mellitic acid is that 
it withstands the action of the strongest mineral acids ; even 
fuming nitric acid, which destroys almost every other or- 
ganic acid, is powerless on it, and boiling sulphuric acid dis- 
solves it only without changing it, as it may be again sepa- 
rated by distillation. When treated with' caustic soda, how- 
ever, it produces benzole ; by the affinity of caustic soda for 
carbonic acid, it compels all the oxygen of the mellitic acid 
to combine with some of its carbon, and to give us carbonic 
acid according to the formula 

13NaO+6(HC 4 4 )— 12NaOC0 2 +C 12 H 6 . 
The latter C 12 H 6 is the formula for benzole, which being 
first produced from the resin benzoes, was called thus ; later, 
as is well known, it was made from coal tar, and the further 
operations have been known for some time. The first is to 
make nitro-benzole by the gradual addition of hot fuming 
nitric acid ; this reaction is explained by the formula 

C 12 H 6 +N0 6 _HO+C 12 H 5 N0 4 . 
The nitro-benzole C 12 H 5 N0 4 is then changed into anilin by 
iron filings and acetic acid, which develop hydrogen which, 
being in nascent condition, is combined with the nitro-ben- 
zole in exchange for four atoms of water driven out : 

Ci 2 H,,N0 4 +6H— C 12 H 7 N + 4HO. 
The anilin is C 12 H 7 N, and is a colorless oily fluid of pleasant 
smell, but very poisonous. It is one of the most important 
compounds in the whole field of organic chemistry, and has 
taught us many details in regard to the nature of organic 
bases. As is well known, it gives- rise to a large series of 
beautiful and very intense colors ; for instance, the least ad- 
dition of chloride of lime forms the beautiful aniline violet. 

We have thus traced how, in the laboratory of the chem- 
ist, without help from any contemporaneous or vegetable 
growth, a series of products, thus far only obtained by such 
help, can be made from inorganic plumbago, permanganate 
of potash,^oda, nitric acid, iron, chloride of lime, etc. It is 
a new contribution to the many triumphs of the chemical 
laboratory ; but we must not forget that they are only the pro- 
ducts of organic life which we are thus able to imitate, but 
not life itself, nor the organic cell, nor even the organic 
structure which results from cell action. We may make 
dextrin or starch ; but we shall never be able to. produce a 
single starch granule. Who doubts this, let him examine 
the elaborate 'structure of the latter under the polirizina; 
microscope. 



Much has been said and written upon a certain class of 
devices, aiming at results rightly deemed impossibiJtt ies. 
These devices, variously styled perpetual motions, self- 
moving machines, etc., are, however, no more meehani- 
col impossibilities than chemical. It is simply impossi- 
ble for human agency to create a force, by any means what" 
ever, or to increase a force, which would be equivalent to an 
act of creation. We bipeds that rule over the beasts of the 
field may, like the inferior animals, act as directors of force, 
but we create nothing. By our superior intelligence and con- 
structive powers, we may do what animals cannot do, that is, 
place and link together a chain of causes that lead to a re- 
mote and premeditated result. Every maehine is such a 
train'lof causes, logically connected. 

When we speak of mechanical impossibilities, we should 
limit the term to such results as from their nature must be 
reached by mechanical agencies, if ever attained at all. Are 
there any such impossibilities 1 Is there a result which is 
accomplished by natural mechanical agencies that cannot be 
compassed by artificial means? Of course we refer not to 
any special result, like the revolution of the earth about 
the sun or the flight of a comet, but to classes of results. 
Man will never cause a globe like, the earth to revolve about 
the sun, but he can in a smaller way cause a body to imitate 
this motion. He cannot cause oceans to ebb and flow, but he 
can mimic the tides. From this point of view, we declare 
our belief that there are no mechanical impossibilities to 
mankind. Whatever kind of result is brought about by nat- 
ural mechanical means may also be done by artificial, at 
least on a small scale. 

We have been gradually led up to this belief through our 
long observation of the ingenious artificial agencies by which 
are reached the results of the most complicated manipula- 
tions of, that most wonderful of all machines, the human 
hand, guided by human intelligence. Should any one ask 
us whether we consider it possible that a landscape should 
be artistically painted by machinery, we would answer: Be- 
hold the Gobelin tapestry, behold the chromo-lithograph ; 
there is your answer. Machinery can fill our halls with mu- 
sic, can do all that is mechanical in the adornment of our 
houses, can carve our sculpture, can, in short, do everything 
but think. It is the agent of thought, sometimes of many 
thoughts, ideas, and conceptions which it works out in all 
their subtle refinements. Through it, the artist finds the 
means for the repeated expression and reproduction of 
form, which his own hand can only work out slowly and 
with painstaking. Through it, feeble forces are made 
to assume the direction of large ones, and an apparently 
slight cause to influence other causes until the resultant ef- 
fect becomes out of all proportion to the directing effort. 

Let it be set down, then, as a maxim established by the 
mechanical triumphs already achieved, that whatever is ac- 
complished by the action of physical forces in nature, or by 
the animal mechanism intelligently directed, can be per- 
formed by machinery of man's devising. In some cases the 
work will not be performed as well, but in a large majority 
of cases it will be done better. 

Accepting this maxim as true, what a rich field for invent- 
ive talent and constructive skill remains to be worked I 
What a vast number of operations in daily demand are still 
performed by slow, laborious, and expensive methods! Take 
the operation of type setting as a familiar example. Ma- 
chinery must ultimately do this work and a thousand other 
things yet chiefly performed by manual labor. We feel as- 
sured that the end of mechanical progress is very remote 
from the present age. 



HTDBOGEN THE VAPOB OF THE METAL HYDBIUM. 



It is now just 30 years ago that the great French chemist 
Dumas announced, at the termination of one of his lectures 
on hydrogen, at tha Sorbonne, Paris, the following views, 
then startlingly new and laughed at by many, but now com- 
mencing to be appreciated and adopted : " Whatever it may 
cost me, gentlemen, in the estimation of my colleagues, in 
giving a new opinion, I ought to express it fully. We ought 
no longer to consider hydrogen as a metalloid, or as merely 
approaching to a metal in any form ; it ought to be classed 
by the side of metals or among metals. It is a gaseous metal, 
even as mercury is a liquid metal. If we suppose that it were 
impossible to liquefy the vapor of mercury, and consider that 
it is colorless, inodorouB, and transparent as hydrogen, we 
shall have a correct idea of the views I wish to establish 
By degrees, you will learn to appreciate the correctness of 
this new theory ; when, for instance, you study the different 
compound bodies of which hydrogen is a counterpart. The 
ensemble of the properties approaches, in fact, to mercury and 
potassium." 

Some German authors have now adopted these views, and 
Hiller calls, therefore, the element H " hydrium," in order to 
be consistent with the rule accepted in regard to the metals 
which have no common names, as cadmium, aluminum, etc. 
and, according to Dumas' views, hydrogen gas is considered 
as the vapor of this metal, which, for its condensation into a 
liquid metal, requires a temperature far below any cold we 
have thus far been able to produce ; and then, for the solidi- 
fication into the ordinary metallic state, a further degree of 
cold, perhaps as far -below the freezing point of mercury as 
this is below the melting point of .potassium. In order to 
come to an approximate estimate of such a tow temperature, 
we may consider that hydrogen when cooled Contracts like 
other gases, for every degree j-J^r of the volume which it pos • 
sesses at 33° Fah. ; and, inversely, increases as much in vol- 
ume by heating. It has been surmised by many physicists — 
among them Clerk Maxwell and Clausius — that as heat th,njg 



© 1872 SCIENTIFIC AMERICAN, INC 



2/6 



MmMt .gwtim. 



[Maech 30, 1872. 



increases the elasticity of gases, it is the absolute cause of 
that elasticity, or, in other words, that the cause of that 
elasticity is the molecular motion, which we call heat, asso- 
ciated with the molecules of the gas ; and which, by their 
increase, cause morn powerful impact on one another and on 
the walls of the vessels containing them, and so increase the 
pressure. Therefore, the absolute zero of temperature would 
be the absolute zero of gaseous tension, that is, the tempera- 
ture, at which the gas would cease to have any elastic force, 
would exert no pressure, or have no molecular motion what- 
soever. It would then cease to be a gas, as steam ceases to 
be a vapor when a sufficient amount of latent heat, that is, 
molecular motion, of the kind described on page 37 of the 
Scientific American, is withdrawn. As 1° Fah. added 
incre ses the elasticity of hydrogen by j-J^ of its volume, and 
each degree withdrawn diminishes the volume by y^, it is 
evident that, if this law holds at all temperatures, there is 
no further reduction possible at 490° below 32°, and hence 
no more heat could be extracted ; therefore, the volume of 
the gas would cease to exist. Hence, if we withdraw heat 
until we reach — 458° Fah., we sho~uld arrive at the absolute 
zero, at which all hydrogen would become lifeless and inert, 
and incapable of responding to or assimilating any form of 
motion, which, under other circumstances, would influence 
its molecules. Other gases would probably liquefy or solid- 
ify before that point was reached ; but hydrogen, being evi- 
dently the most volatile of all, would be the last to lose its 
gaseous condition, and be compelled to liquefy or solidify ; it 
Would then be chemically as inert as two pieces of solid 
metal, which are mutually inert in regard to one another. 
In short, chemically speaking, hydrogen would have the 
property of a solid metal ; and, physically speaking, as th^re 
is no motion called latent heat of fusion or evaporation, 
there could be no cause for its liquidity of gaseouS"'condition, 
and it could be in no other condition than'that of a solid. 
These are the legitimate consequences of the modern theory 
in regard to heat beirig a mode-ofmotion. 



ANOTHER BIG PATENT JOB BEFORE CONGRESS. 



The patent of A. B. Wilson, forthe device popularly known 
as the Wheeler &nd Wilson sewing machine, was originally 
granted in 1853, and covers the so-called four motion feed, 
an important and valuable improvement. The original term 
of the patent expired in 1856, the owners having, up- to that 
time, realized from it several millions of dollars. The Com- 
missioner of Patents then extended the grant for seven years, 
for the especial benefit of the inventor; and this last term 
will expire in 1873, making 21 years in all that the patent has 
run. But it appears that neither inventor nor manufacturers 
have.yet made from it as much as they think they ought, 
and so they have applied to Congress for a further extension 
of the monopoly by special act. All testimony for or against 
the grant, must be tiled, with the Clerk of the Senate Com- 
mittee on Patents, on or before April 4th, 1872. 

We are in general opposed to the grant of special monopo- 
lies by Coiigress, and we think that the industrial interests 
of the country should no longer be burdened with tliis par- 
ticular patent. But it may be said of the owners of the Wheeler 
and Wilson machine that they have supplied the people with 
first rate machines,and that although,by their immense profits, 
they have been raised, individually, from the condition of 
poor laboring men to be millionaires, they have used their 
wealth judiciously, to the advantage of the communities 
where they dwell. It may be further said that it is to the 
invention of A. B. Wilson and the persevering efforts of the 
Wheeler and Wilson Company, in developing and introducing 
the improvement, that we owe much of the present perfec- 
tion and extended usefulness of the modern sewing machine. 



The Baltimore and Ohio Railroad Company has been ex 
perimenting with iron freight cars, and finds them to possess 
advantages, but have also discovered some disadvantages. 
They are rendered useless for some kinds of freight on ac- 
count of the sweating process to which they are subject, 
and, when ventilation was resorted to to obviate this, it was 
found that the goods were covered with dust, or were in 
danger of fli e from sparks that found their way in. 



NEW BOOKS AND PUBLICATIONS. 



Pottery: Observations on the Materials and Manufacture 

of Terra Cotta htone Ware, Fire Brick, Porcelain 

Earthen Ware, Brick, Majolica and Encaustic Tiles, with 

Remarks on the Products Exhibited at the International 

Exhibition, London, 1871. By Arthur Beckwith, C. E. 

New York: D. Van Nostrand, Publisher, 23 Murray 

Street, and 27 Warren Street. 1872. 

This work will be found of great value to any who are engaged in the 

manufacture of pottery tiles, or anything which is made of clay as a basis. 

In it the different Kinds of ceramic wares are described, together with the 

processes employed in their manufacture. The employment of clay in the 

manufacture of building materials also is treated in detail, particular 

attention being paid to terra cotta, a material not used in this country 

nearly as much as its merits warrant. 

The Practical Metal Worker's Assistant : Comprising 
Metallurgic Chemistry, the Arts of Working All Metals 
and Alloys, Forging of Iron and Steel, Hardening and 
Tempering, Melting and Mixing, Casting and Founding, 
Works in Sheet Metal, the Processes Dependent on the 
'Ductility of the Metals, Soldering, and the Most Im- 
proved Processes and Tools Employed by Metal Work- 
ers. With the Application of the Art of Electro-Metal- 
lurgy to Manufacturing Processes, Collected from Origi- 
nal Sources, and from the works of Holtzapff el, Bergeron, 
Leupold, Plumier, Napier, Scoff em, Clay, Fairbairn, and 
others.' By Oliver Byrne. A New, Revised, and Improved 
Edition. To which is added an Appendix, containing 
he Manufacture of Russian Sheet Iron, by John Percy, 
M.D., F.R.S. ; the Manufacture of Malleable Castings 
and Improvements in Bessemer Steel. By A. A. Fesquet, 
Chemist and Engineer. With Six Hundred and Nine 



Engravings, Illustrating Every Branch of the Subject. 
Philadelphia : Henry Carey Baird, Industrial Publisher, 
406 Walnut Street. Price, by Mail, Free of Post- 
age, $7.00. 
As will be seen by this very comprehensive title, the original work of 
Mr. Byrne has received important additions, whereby .the treatise is con- 
siderably enlarged, and its value much enhanced. The advance made 
recently in metallurgic science required the revision and additions thus 
made, which now bring the work fully up to the present state 01 the iron and 
steel manufacture, and the arts which employ metals as the whole or part of 
their materials. The public will receive, with especial satisfaction, the por- 
tion of the work devoted to Malleable CaBting, Russian Sheet Iron, and 
American Sheet Iron. The work should not only be in the hands of me- 
chanics generally, but it would be found a most valuable addition to school 
libraries, for which its comprehensive character specially fits it. 

■Sophisms op Free Trade, and Popular Political Economy 
Examined. By a Barrister (Sir John Byles, Judge of 
Common Pleas). First American, from the Ninth Eng- 
lish Edition, as published by the Manchester Reciprocity 
Association. Manchester: John Heywood,»141 and 143 
Deansgate. London: Simpkin, Marshall & Co. Phila- 
delphia : Henry Carey Baird, Industrial Publisher, 406 
WaJnut Street. Price, by mail, free of postage, $0.75. 
This is a collection of essays on the fallacy of tree tpade sophisms, which 
are commonly expressed in the form of aphoristnsv "Buy in the cheapest 
market;" "Protected manufactures are sickly;'' "All commodities should 
be rendered as cheap as possible," are examples of some of these accepted 
maxims of free trade, which are here attacked by a legal and logical mind 
in trenchant, yet thoroughly candid way. The book will be iound good 
reading, both by the advocates and opponents of protection. Itsstyleis 
elegant, and its arguments are powerful. In short, it is produced by a man 
who can think, and wtiose power of expression clothes his thoughts in a 
most attractive garb. 

The Dental Cosmos for March maintains Its character as a first class 
professional joarnal. The subject of replanting teeth, which has interested 
the profession a good deal of late, receives new light from the experience 
of G. V. N. Relyea, of Belleville, who states that, in seven cases, four have 
proved unqualified successes, the three others failing from causes not fully 
inherent in the operation. Other papers are of interest and importance. 

The'WoBKSHOP, published by E. Steiger, Nos. 22 and 24 Frankfort street 
New York, price $4.50 per year, is a monthly publication we have frequently 
noticed, and which is always worthy of high commendation. Its last issue 
contains a number of admirable designs f orvarious kinds of ornamentation, 
furniture, stone carving, silver ware, jewelry, etc. 

Scribner's Monthly for April is, we think, the best number yet issued 
ol this justly popular and well conducted magazine. It has a long table of 
contents, all of which are excellent. The publishers are to be congratulated 
on the character of the feast they have placed before the general reader in 
this lsBue. 

The Galaxy for April is a good number. It leads off with a character- 
istic sketch of Justin McCarthy's, which gives us an insight into the often 
amusing eccentricities of tnat brilliant story writer. The French at Home, 
is another interesting paper, by Albert Rhodes. The Nether Side of New 
York, by Edward Cropsey, gives us an account of the lottery gamblers. 
There is, beside, the usual collection of tales, poetry, scientific miscel- 
lany, etc. 

The American Watchmaker's, Jeweler's and Silversmith's Journal 
is the title of a new monthly publication, issued by Shaw & Co., No. 41 Park 
Row, New York, price $2.50 per annum, in advance ; single copies twenty- 
five cents. The first number— March— is a good speclm >n of technical jour- 
nalisings neatly printed, and has the appearance of a publication destined 
to a successful career. 

Jlje Atlantic Monthly for April contains a poem of Longfellow's, enti- 
tled the " Ballad of Carmilhan ;" another of Parton's sketches, " Jefferson 
In the House of Burgesses;" the continuation of Hawthorne's " Septimius 
Felton," and the "Poet at the Breakfast Table," by Holmes, enrich the 
number. A paper on Immigration, by Edward Jarvis, of heavier and more 
instructive reading. The "Brewing of Soma" is a short poem by Whittier. 
There is, beside, the usual complement of tales, notices of current literature, 
etc. Altogether, the number is an excellent one. 



Examples for tbe Ladies. 

Mrs.J.R.Bowen, Wellsboro, Pa. , has used her Wheeler & Wilson Machine 
almost constantly since 1859 on all kinds of material, without any repairs or 
personal instruction. 

Mrs. Mary Hacher, Muscatine, Iowa, has used her Wheeler & Wilson 
Machine since September, 1897, and earned from $10 to $20 a week, making 
dresses and cloaks, from the finest to the heaviest, and her machine is now 
in as good order as when she bought it. 



"To Perfume and Dress the Hair, use Burnett's Cocoaine." 
Philadelphia Bulletin. 



Watch No. 2391, Stem Winder— bearing Trade Mark " Fayette 
Stratton, Marion, N. J. "—manufactured by United States Watch Co. (Giles, 
Wales & Co.), has been carried by me eighteen months ; its total variation 
from mean time, five secondB per month. E. O. Whipple, Con. U.& B.R.R. 



ittgittejSg and 'gm*mh 

The Charge/or Insertion under this head is One Dollar a Line. Jf the Notices 
exceed Four Lines. One Dollar and a Half per Line will be charged. 



Dry Steam, dries green lumber in 2 days ; tobacco, in 3 hours ; 
and is the best House Furnace. H. G. Bulkley, Patentee, Cleveland, Ohio. 

Diamonds and Carbon turned and shaped for Philosophical 

and Mechanical purposes, also Glazier's Diamonds, manufactured and re- 
set by J. Dickinson, 64 Nassau St., New York. 

The paper that meets the eye of manufacturers throughout 

the United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Right, for Sale, of a valuable improvement in Sad Irons. 
Address, H. W. Seaman, Millport, N. Y. 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y. , or Box 1809. 

Something New. Shaping Machine Attachment for Lathes. 
Wm. E. Cass, 61 & 68 Hamilton Street, Newark, N. J. 

For a well auger, with which a man can earn $50.00 per day, 
see illustrations on another page. 

Lord's improved Screen or Separator for Ores, or any other 
material. We will send a cut with full explanation. Geo . W. Lord, 232 
Arch Street, Philadelphia, Pa. 

Wanted — The latest approved Artificial Drier, for fertilizers. 

Manufacturers, send Circulars. Address Frank Treat, Eastport, Maine. 

Dealers in Patents, and Manufacturers of Patented Articles 
in Iron, address H. W. Thomson, North Williston, Vt. 

Where can I get lap welded iron tubes, 4 in. diameter, f in. 
thick ? Address J. Milton Ferguson, St. Louis, Missouri. 

Improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper has one of them. Selling in all parts of the country, Canada , 
Europe, etc. Catalogue free. N. H. Baldwin. Laconla, N. H. 

To Ascertain where there will be a demand for'new Machin- 
ery, mechanics, or manufacturers' supplies, see Manufacturing News of 
United states in Boston Commercial Bulletin. Terms $4.00 a year. 



Wanted — A good second hand Steam Engine Cut-off of 75 to 
100 Horse Power. Lafayette Paper Mill Co. , Lafayette. Ind. 

Wanted — A good carriage ironer, with one to $2,000 capital. 
Business established. Address T. P. Yates, Waverly, N. Y. 

Drawings and tracings made of Machinery, Models, etc. 
C. Delafield, C. E., 26 Broad Street, New York. 

Grindstones for Edge Tool Manufacturers. Worthington & 
Sons, North Amherst, Ohio. 

The Baxter Steam Engine is saf e,and pays no extra Insurance. 

„ How to hang and use Grindstones " — a pamphlet sent free 
by J. E. Mitchell, 310 York Avenue, Philadelphia, Pa. 

The most simple and best Pump in use. Hersey's Patent 
Rotary Pump, for Soap, Oil, Tallow, Beer, Water, etc. We guarantee it 
the best in use, and allow one month for trial before payment. Send for 
circular. Hawes & Hersey, South Boston, Mass. 

50 Hand Drilling Machines, the best in the market, for sale 
at half price, $20. Hoffman & Finney, 215 Water Street, Brooklyn, N. Y. 

Nickel Plating.— For the best Apparatus and Solutions, apply 
to George W. Beardslee, 82 Fulton Street, Brooklyn, N. Y. 

Wanted — One first class Engine with all modern improve- 
ments, either new or second hand, from 150 to 200 Horse Power. Address 
Box 237, Buffalo, N.Y. 

Blake's Belt Studs. The best fastening for Leather or Rub- 
ber Belts. 40,000 Manufacturers use them. Greene, Tweed & Co., 18 
ParkPlace, Sew York 

Opium Eaters— If you wish to be cured of the habit, address 
T. E. Clarke, M. D., Mount Vernon, Ohio. 

For the best and cheapest Water Wheel Regulator " in all 
creation," address Sullivan Machine Co. , Claremont, N. H. 

Manufacturers and Mill Supplies of all kinds. Greene,Tweed, 
& Co., 18 Park Place, New York. 

Standard Twist Drills, every size, in lots from one drill to 

10,000, at % manufacturer's price. Sample and circular mailed for 25c. 
Hamilton E. Towle, 176 Broadway, New York. 

Steel Measuring Tapes, manufactured by W. H. Paine, 116 

Freeman St. , Greenpoint, opposite New York City. Send for circular. 
The most economical Engine.from 2 to 10 H.P., is the Baxter. 

Our Home Physician. By Dr. Beard and other eminent Phy- 
sicians. Is the latest and best Family Guide. 1067 pages. $5. E. B. 
Treat, Pub. , 805 Broadway, New York. Agents wanted. 

$3.00 Microscope sent for $3.00. No toy, but a useful instru- 
ment. F. Blockley, 552 Lafayette Ave. , Brooklyn, N. Y. 

Dealers in Machinery, Metals, and Engineer's Supplies, who 
have not sent business cards and price-lists to Richard H. Buel, 7 Warren 
Street, New York, should do so at once. 

If you want to know all about the Baxter Engine, address 
Wm . D. Russell, office of the Baxter Steam Engine Co. , 18 Park Row, N.Y. 

Magnificent Stereopticon, Phantasmagory, and Mechanical 

Working Viewsf or sale at a great bargain,765Br'dway,3 fllghts,f rom4 till 6. 

If you want a perfect motor, buy the Baxter Steam Engine. 

Shive's Patent Watchman's Clock and Time Detector — the 
best ever made. Price $15. Shive Governor Company, Philadelphia, Pa. 

Building Felt (no tar) for outside work and inside, instead of 

plaster. Felt Carpeting, &c. C. J. Fay, Camden, N. J. 
For best Hay and Cotton Press, address C.J.Fay,Camden,N.J. 

Save your Boilers and Save Fuel — Use Thomas's Scale Dis- 
BOlver, pr. 5c. per lb. , inbbls.and J£ bbls. N.Spencer Thomas, Elmira.N.Y. 

Derricks built by R. H. Allen & Co., New York and Brooklyn. 

Farm Implements & Machines. R.H.Allen & Co., New York. 

Seeds and Fertilizers. R. H. Allen & Co., New York. 

Walrus Leather for Polishing Steel, Brass, and Plated Ware. 

Greene, Tweed & Co., 18 Park Place, New York. 

An Engineer, experienced in designing and constructing En 
gines, Boilers, and general Machinery, desires a permanent position as su- 
perintendent or head draftsman. A practical machinist, familiar with 
Indicator. Ref errto leading concerns. Address M. R. , P. O. Box 5.652N. Y. , 

The Greenleaf Grate Bar saves f uel.and lasts much longer than 
the ordinary bar. Adaress Greenleaf Machine Work3, Indianapolis, Ind. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 
Enameled and Tinned Hollow-Ware and job work of all 

kinds. Warranted to give satisfaction, by A. G. Patton, Troy, N.Y. 
Best and Cheapest— The Jones Scale W orks.Binghamton.N.Y. 
Grist Mills,New Patents. Edward Harrison, New Haven,Conn . 

Taf t's Portable Hot Air Vapor and Shower Bathing Apparatus . 
Address Portable Bath Co.. Sag Harbor, N.Y. Send for Circular. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent. Inside page. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 

For Solid Wrought-lron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Belting as is Belting — Best Philadelphia Oak Tanned. C.-W. 
Amy, 301 and 303 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

Presses.Dies & all can tools. FerracuteMchWks,Bridgeton,N.J. 

For 2 & 4 Horse Engines, address Twiss Bros.,New Haven, Ct. 

Hydraulic Jacks and Presses, New or Second Hand, Bought 
and sold, send for circular to E. Lyon, 470 Grand Street, New York. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

andconveylng material bylroncable. W.D.Andrews & Bro,»14 Water st.,N.y . 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss. 4 to 8 Water St., opposite Fulton Ferry, BrooklvnfcN.Y. 

Over 1,000 Tanners, Paper-makers, Contractors, &c, use the 
Pumps of Heald. Sisco & Co. See advertisement. 

In the Wakefield Earth Closet are combined Health, Cleanli- 
ness and Comfort. Send to 36 Dey St. , New York, for descriptive pamphlet. 

For Diamond Turning Tools for Trueing Emery Wheels and 
grindstones, address Sullivan Machine Co., Claremont, N. Hamp. 
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I Wepresent fiereuiiJi a ser &* of iaqu<rl-& embracing avariety of topics of 
greater or less general nterest The questions are simple, it is trite* but we 
prefer to elicit practical answers from our readers. ] 



1. — Fusible Metal Plugs. — Can any one inform me what 

Is the mixture of metals for fusible plugs for boilers?— W. H. W. 

2.— Testing Hydraulic Gage.— Please inform me how to 

construct a hydraulic pump, to test a hydraulic gage. — G. M. 

3. — Wet Goal Dust. — VVH1 some of your readers tell me 

whether coal dust burns any better for moistening with water; and if so, give 
the reason ?— G. W. F. 

4.— Testing Bark for Tannin. — Will some expert please 

inform me how to ascertain the amount of tannin contained in bark and 
wood? 1 wish to test certain kinds of timber, both bark and wood, which 
are said to contain remarkable tanning properties.— J. F. A. 

5.— Cupola Process for Iron.— I have heard that there 

is a cupola process of meltinglarge bodies of iron; if so, will some one please 
inform me who the inventor is ?— G. 8. C. 

6. — Seasoning Hickory. — Is there any way by which one 
and a hilf inch square hickory pieces or green wood, in which there is a 
heart, can be seasoned without checking ?— L. W. 

7. — Fusible Glass. — Is there any preparation of glass that 
will melt at a low temperature and adhere firmly to iron, and what is that 
preparation? How may the difficulties in enamelling iron be overcome by 
one unskilled in the working of glass ?— J. N, S. 

8. — Belting for Use in Lime Water. — Can any of your 

readers inform us of a belting that will stand the continued action of hot 
lime water?— We wish to use it ior elevating purposes.— P. & Co. 

9. — Scales on Iron and Steel, — Can any of^your read- 
ers inform me how to remove scales from iron or steel 'that has passed 
through fire?— J. P. S. 

10 — Power of Windmill. — I am about to build a wind 

mill of about twoorjjhree hora&^ower. I do not know how to calculate or 
' ascertain thepower. Can Bome'one give me the number of square feet, of 
wing surface to wind, per horse power ?— J. E. 

11.— Mercurial Column. — Please inform me the manner 
in which the mechanical part of a mercurial column is constructed. What 
I wish to find out is how it is read off, after the pump is applied. I also 
wish to know if a mercurial gage or column in Boston will agree with one 
in New York, tJtica, Buffalo or Cincinnati.— G. M. 

12. — Swollen Feet. — Will some of your many readers 
tell me how I can prevent my feet from swelling? I have suffered for over 
two years, and cannot prevent it. It is worst in the morning, for then I 
cannot put my boots on, and have to wear slippers until noon. My boots 
are large and well made.— B. S. 

13. — Noise of Steam Engine.— Can any one inform me of 

a means of lessening the jar and noise, caused by running a small steam en. 
giae, in the other parts of the building in which it is? What would be the 
eftect of putting it upon some elastic foundation? The engine is supposed 
to be in good working order, and causes no pounding by any lost motion. It 
is a three horse power, vertical, side attachment to boiler, with which it o#* 
cupies about three by lour feet of floor space.— C W. W. 

14 —A Cheap Polish. — I am making brush handles of 

walnut and cherry wood, and I have to polish them. I have been doing it 
with alcohol and gum shellac in the lathe, but the price does not justify me 
in so doing it. Common varnish looks too smeary. Can any one inform me 
of somekindof a varnish or coatingthat will not be so costly as polishing, 
and will have a good glosB? What are saw and chisel handles coated with ? 
They have a nice gloss when first' bought. — E . H. 

15. — Cleansing Stove Pipes, — I have a stove pipe ex- 
tended from a stove through a large room, say 24 feet long; during the win- 
ter, the pipe has become filled up with a thick soft mortar of soot, stopping 
the passage for smoke, compelling me (with the thermometer at zero) to 
take down the pipe and dig out the soot. Can any of your sclent. tie readers 
explain the cause of this and give me a remedy ? There Is no obstruction In 
pipes running straight up tnrough the roof. So long as the stove pipe Is 
clear, it gives sufficient heat, thereby dispensing with the use of an addition- 
al Btove.— N. C 

16. — Worcestershire Sauce. — Can any one furnish me 
with a good recipe for Worcestershire sauce, or for a good substitute for 
that condiment ?— A. 

17. — Supplying Steam through Long Pipes. — Can a 
four horse power engine be supplied with steam from a boiler, 800 feet dis- 
tant, and work as well as if the boiler were In the usual proximity to the 
engine?— J. E. 

18. — Power of Screw. — Can any one give me a simple 
rule to calculate the effective power of a screw of a given diameter andpitch 
-J. M. T. 

19. — Stekl and Iron. — Will some one tell me a quick and 
easy way to tell steel from iron? Is there any acid that, if put on a piece o f 
bright steel and a piece of bright iron, will show the difference?— J. H. 

20.— Ink in ancient Times.— What caused the fading of 
the old Uncial manuscripts of the Bible? I have been told that they were 
written with lamp black, and it seems to me that, if lamp black or any com- 
pound containing a large per cent of it was used, they would not have faded. 
In other words, will carbon in this form fade, and what is the true compo- 
sition of the ink with -which these manuscripts were written?— R. P. K. 

21.— Chloro- acetic Acid.— Will some of the many read- 
ers of your valuable paper furnish a formula formaking chloro-acetic acid ? 

-A, 

22.— Saw Mills.— What does E. B. T., of Va., mean by 
cutting with the grain, and how does he do it? Is anything to be gained by 
reducing the number of teeth?— F. M. E. 

23.— Packing for High Temperatures.— What packing 

can be user), or how can Backing be prepared, so as to be air tight and inde- 
structible, although exposed to a heat of several hundred degrees ?— W. CK. 

24. — Purifying Rancid Butter. — Does any one know 
where I can get any information in regard to purifying rancid butter? I 
have examiner] recipe books and works on chemistry, but can find nothing 
that is satisfactory. —J. B. B. 

25. — Qoick Drying Black Paint. — How can I make a 
cheap quick drying black paint, that will preserve a box when buried under 
ground? Will it add to the durability if painted inside ? Will cheBtnut be 
best to make the box of?— D. B. 

26.— Paint to Resist Acid Vapors.— Can any one give 
me a practical recipe for a paint or whitewash that will resist acid vapors? 
I have tried silicate of soda, but have not succeeded with it.— A. M. P. 

27. — Imperfect Brass Castings. — My molders are expe- 
riencing considerable trouble In making brasB castings. The alloy is com- 
posed of nine parts of copper and one part of tin; and the castings come out 
©f the sand apparently all right, but when the scale is removed, the y are a ; 
perfect hon^comb* Please tell me the cause of and remedy forthis.— G.G. 



%n$mv$ to (Hot-respondents. 



SPECIAL NOTJii.— This column is designed tor the general interest and \n- 
struction of our reader 8,not for gratuitous replies to questions of apurelp 
business or personal nature. We will publish such inquiries, however , 
whenpaidfor as advertisements at l -00 a line, under the head of "JhuineKS 
and Personal. 

ALLreterence to back, number smust be by volume and page. 



Light Engines or Power for Saw Mills. — Nemo, No. 16, 

January 20th, inquires on this subject, calling for various opinions pro 
and con. I propose giving the result of my experience with a circular saw 
mill of very light power. In 1855, 1 constructed and put Into operation a 
mill of the following dimensions: Two boilers,each 16 feet long x 20 inches 
In diameter, with twelve 2X inch tubes In each, with a small steam drum 
say S>£ feet long by 18 Inches In diameter; engine cylinder 6 inches In di- 
ameters 12 inch stroke; steam pressure 100 to 125 pounds to the square 
Inch. . All of the machinery was built by Messrs. Benham & Booth, then 
of the city of Marysville, Yuba county, Cal. With thiB power, I ran a 60 
inch lower and a 46 Inch upper saw, with five inserted teeth in each saw. 
I erected the mill at Eureka, in Sierra county, about seven miles from the 
city of Downeville. The average amount of lumber sawed per day (ten 
hours) was a little more than 4,000 feet, hoard measure, and that with 
three men including the fireman. The fuel used was slabs and sawdust 
exclusively. The timber was mountain hard pk&e and spruce, with some 
sugar pine, the mountain spruce being veryhard and tough. Much of this 
timber was from 8 to 1% feet in diameter. We carried from three eighths 
to five eighths feed to each revolution of the saw. The mill was a direct 
attachment, the connecting rod being attached to the end of the saw man- 
dril, which I have claimed as being the first direct attachment circular 
saw mill ever put into operation in this country. By a series of practical 
tests that I have made, I find that the average'cuttlng that each tooth In a 
large circular board saw of ordinary thickness— Bay 6 or 7 gage— will 
Btand Is about one eighth of an Inch In soft and one sixteenth In hard tim- 
ber, varying, between one eighth and one sixteenth, In timber from white 
pine, poplar, hemlock, etc., to white oak and maple. If, then, a saw of 32 
In oak will stand 2 inches of ieed to each revolution, 4 teeth will cut one 
fourth of an Inch* and with exactly one eighth of the power required to 
drive it with the 32 teeth, always calculating that the same power Is re- 
quired to keep up the velocity of the saw pulleys, fly wheel (if any), and 
the belts, and nearly the same friction in a light as in a strong power mill ; 
and this is the same in either a circular or reciprocating saw. Four 
teeth, cutting the same amount to each tooth, will saw just as smoothly 
as if 32 teeth were cutting; this I have tested practically. It is not to be 
presumed that any mill of ten horBe po wer will do one half of the work 01 
twenty horse, on account of the amount of powerrequlred to overcome 
friction and velocity being bo nearly the same in each. I am of the opin- 
ion and am prepared to show that a continuous motion saw, either circu- 
lar or band , can be made to perform more work with a given power than 
can be performed with any reciprocating motion Baw. And I question 
whether any man can produce a reciprocating mill that will equal the 
performance of my Eureka mill with the Bame power.— J. E. E.,01 Pa. 

Pounding of Piston.— Answer to query 12, in Scientific 
American of February 3d. : Let W. M. T. remove the cylinder head and 
the piston, and see If his cylinder is counterbored at each end far enough 
in, so that the piston rings at each end of the stroke will pass out in the 
counter bore at least one eighth of an inch. More would do no harm if it 
did not exceed half of the width of first ring. The Bpace at each end of 
the cylinder on which the piston doeB not run becomes rough, and the 
grease getB burned on by the heat ol the Bteam ; this, with the wear of the 
rings on the cylinder, will leave a little shoulder at each end of the stroke, 
unless the rings pass out in the couuterbore. If the keyB are driven in the 
connecting rod, it will either shorten or lengthen the rod so that the piston 
rings will move a little further at one end of the stroke than they did be- 
fore;andif so,theywill hit this shoulder and make it pound. I have 
known engines pound in which the ringB did not come within three 
fourths of an inch of the counterbore. I waB running one, and when I 
keyed the box on either end of rod it would pound the rod keyed shorter 
at each end. I chipped the counterbore la about one inch, and the trou- 
ble ceased. If the ringB are set out too tight, the engine will pound, and 
alBO if the packing around the rod is too hard and tight. The BlldeB may 
also have a little shoulder worn at the end of the stroke of the cross head, 
unless the latter should run over at each end. Sometimes the valve will 
make the engine pound by having too much or too little lead. Let W. M. 
T. commence with about one sixty-fourth Inch lead, and run a day or 
two, and change to one thirty-second and so on up to a sixteenth or three 
thirty- seconds inch lead; and where his engine runs the stillest and best 
keep his lead there. I for one do not believe In too much lead on the 
valve; but all depends on the speed of piston.— L. B. 

Shrinking of Woolens.— Query No. 17. March 2, 1872.— 
Good oldSalntClementhad tender feet; at one time, he put some wool 
between the soles of his feet and his sandals, and In a short time he no- 
ticed the wool, by the action of the warmth and perspiration of his feet 
and the act of walking, had grown together, forming a firm pad. That 
was the first record we have of the shrinking of wool, and Father Clement 
became the patron saint of the woolen manufacturer. The microscope 
reveals to us that the fibers of wool are covered with a beard, like some 
kinds of graBB, and heads of grain, which on close contact, and being kept 
in motion, have a tendency to insinuate themselves into their immediate 
neighbors, and never* recede. When cashmere is taken from the loom, it 
is a yard and four inches wide ; it is then put into a fulling mill, when an 
insinuating process goeB on till the fabric has shrunk to three quarters of 
a yard in width, not quite that proportion in length, and thus gaining In 
strength and thickness. All other things being equal, coarse wool, Black 
twisted yarn, and loosely woven cloth Bhrlnk the fastest; consequently, 
fiannsls made of fine wool, hard twiBted and firmly woven, should be se- 
lected ; but even those, on being rubbed or agitated in warm Boap Buds, 
will shrink.-R. S. B.. of—. 

Tensile Strength of Swedish Iron. — I revert to this, not 

for the last word, but Injustice to American manufacturers, to whom you 
have ever proved a fast friend. On page 107 of your Journal, you ttate: 
■' The breaking weight per square inch of SwedUh iron ranges from about 
70,000 lbs. to 112,003 lbs., but 85,000 lbs. may be taken as an average." 
When this was questionecl^you give (page 155) Knut Styffe as authority, 
and refer to pages 124 and 125 of the EngllBh edition of Mb work as giving 
the tensile strength of puddled Bteel and puddled Iron from Surahammar 
as averaging 85,000. This is correct, but the strength of Swedish Bteel was 
not In consideration, but that of Swedish Iron ; and, on pages 128 and 129, 
same edition, Styffe gives the result of theBe very experiments as Bhowing 
an average strength of Swedish puddled iron as reaching only 49,229 lbs. ; 
and, on pages 140 and 141, the very highest reBUlt reached was of one bar 
Aryd iron, breaking at 79,667 lbs. , while the average of his experiments of 
iron from puddling furs ace and refinery is leBS than 60,000 lbB. I am Bure 
you will at once see the bearing this claim for SwediBh bars has upon the 
American manufacturer, and upon examination will give corrected state- 
ments giving steel andiron separately.— O. W.— O. W.'b references to 
Knut Styffe's work are correct. 
Bronzing Gun Barrels.— Query 16, March 2, 1872.— First 
make the barrels smooth and bright with emery ; after which clean care- 
fully with lime to remove all greaBe; then apply the following mixture 
with a clean sponge or rag: To a quart of soft water, add one ounce and a 
half of splrltB of wine, one ounce and a half tincture of Bteel, half an 
ounce of corroBlve Bubllmate, one ounce and a half of sweet spirits of 
niter* one ounce of blue vitriol, and three quarters of an ounce of nitric 
acid . The barrels are then to be expoBed to the air for twenty-four hours, 
alter which rub with a Bteel Bcratch brush until the ruBtlB entirely re- 
moved ; then again apply the mixture, and in a few hourB repeat the 
scratch brushing. Continue the operation for four or five dayB; then 
waBh the barrelB with plenty of hot water, and while hot, finish with a 
leather and a little beeswax and turpentine. This will give a fine and 
glossy finish. . Let W H. B. use the above mixture, or even his own, with 
these instructions, and he will succeed. — K., of Conn. 



Purity of Water. — Query 21, March 2, 1872.— The only 
waterfit fordomestic purposes in confined village lots Is that saved from 
Bhowers, in cisterns. TheBe may be very cheaply made In clay soils by 
digging a hole the shape of an egg, the bottom rounding, about nine feet 
deep by tight feet across. Four feet from the top, cut a shoulder in the 
clay wide enough to hold a brick, and lay an arch all round in common 
mortar, leaning each tier forward, till at twenty inches from the top the 
hole is not more than two feet in diameter. Fill over the arch with earth 
as you proceed. Plaster well all over the clay Burf ace with a mortar 
ma^eof one part hydraulic cement to three parts of sand. Mix a small 
quantity at a time and apply two or three coats. The last Is best. Finish 
with a wash of pure cement put on with a brush. This cistern may be 
made by a common laborer for about $30. One I had made in 1854 Is in 
perfect order yet, and hasnever given any trouble. Heaven's water is 
the beBt, purest, and healthiest in the world. Keep the roof clean and no 
filter 1b ever needed. A chain pump is beBt as it agitates and aerates .the 

^.-Wftter. Here In the West we use no other sort.— B, T., of—. 

The Slide Valve Steam Engine. — Your correspondent is 
correct in saying that most of the western engineers persist in maintain- 
ing that the pressure of steam only covers the area of the ports, not the 
whole of the valve. A large majority take this position, though it is cer- 
tainly an erroneous one. The slide valve engine is necessarily very im- 
perfect, not only on this account, but from the fact that, while the crank 
Is on Its center and the engine is thus In its weakest position, the pressure 
of steam 1b greatest, there being very little counteracting pressure in the 
cylinder. Yet, Imperfect as It is, lj is the only engine now used by all the 
railways of the world. Theoretically, I believe It only utilizes about 
f onr per cent or one twenty-fifth part of the steam power which ought to 
be produced by the combustion of the coal. Actually and practically, in 
his pamphlet published In 1870, on the awards made by the American In- 
stitute of New York, Mr. Harris, of Providence, B. I., represents It as 
being fully fifty per cent behind the performance of a Corliss engine, the 
cylinders of each being of exactly the Bame size, aud careful notes being 
made of the coal consumed and work done. — B. T ., o f — . 

B. T., of — . — The coefficient of friction between two surfaces 
Is the constant pressure or force It takes to move one upon the other, usu- 
ally expressed as a percentage of the pressure in pounds. This in esti- 
mating friction is multiplied by the pressure, and not by the extent of sur- 
face. Thus, should two plates of cast iron of equal weights, but with 
widely different areas of bearing surface/ be compared, resting upon 
bearing surfaces of the same material, they would be found to have the 
same coefficient of friction, the pressures being their weights only. If a 
pressure equal to their weight be added, the coefficient of friction should 
be multiplied by twice the original pressure, and so on; and to find the 
power expended in overcoming It, the product Is multiplied by the dis- 
tance the friction is overcome per minute, and the resulting product dil 
vided by 33,000, which gives the total In horse power. From this and 
suitable tables of coefficients of friction, to be found in almost any hand- 
book of engineering, you may solve the problem stated for yourself. 

Tanning Rabbit Skins, etc.— Query 4, March, 9, 1872.— 
Let L. H. S. stretch the skin tightly upon a board, and scrape with a dul- 
knlfe until all the flesh Is removed. Mix two quarts of milk, one teacup- 
ful of Bait, and half an ounce of oil of vitriol. Warm thismixture to some- 
what more than blood heat, but not to the scalding point, and soak the 
skin in it forty minutes, stirring and squeezing It in the warm liqotU. 
Press out the liquid and let the skin dry a short time, then commence 
rubbing the flesh side withallyour strength across the smooth edge of a 
board until tbe desired softness Is obtained.— B. F. F. , of Pa. 

Soldering Steam Pipes.— Query 4, March 2, 1872. — E. W. 

K. can use soft solder to stop cracks or splits in wroughtiron steam pipe, 
by first chipping the split out,lengthw>se and nearly through the pipe, 
with a diamond pointed chisel, then cleaning tbe surface of the pipe on 
both sides of the split with a file, and then burring the edges with a light 
hammer, taking care not to get any dirt or grease in it while hammering. 
It can then be Boldered by first wetting the clean part with chloride of 
zinc to which is added a little water and sal ammoniac. Burring the 
edges of the split prevents the Bolder from being thrown out at a high 
pressure, If the pressure of steam does not exceed 140 pound s, the temper - 
ature of which would be sufficient to melt the solder. I have tried this 
and know it to be effectual.— W. S. B., of 111. 

Transferring Prints, — No. 17, page 169. — K. W. is hereby 
informed that my workmen have tried everything recommended for this 
purpose, and find good No. 1 furniture varnish, reduced with an equal 
quantity of turpentine, to give the beBt satisfaction for all purposes of 
transferring. But on glass, where total absence of color Is required, I 
would use fir balsam, dammar varnish, two parts each, and Venice turpen- 
tine, one part, reduced with turpentine two to one.— C. T., of Vt. 

Trueing Grindstones. — To A. J. P. S., query 2, March 2, 

1872. A piece of half inch gas pipe, about two or three feet long, with a 
Bcrew cat on half Its length, 1b used for trueing grindstones by turning the 
pipe around. The threads of the screw form cutting edges as the pipe 
wearsaway.and the thinness of the metal prevents It from heating. —J. 
E. M., of Pa. 

Tanning Rabbit Skins.— To L. H. S., query 4, page 169. 
If newly taken off, all right; if dry, soften In water. Equal quantities of 
fine Bait and pulverized alum strewn upon the flesh side of the skin ; dou- 
ble It together, flesh and flesh; roll it uptight; let It lay three or four 
days, turning it over twice every day ; shake remaining Bait and alum off ; 
when nearly dry, in the shade, rub the skin briskly, on the flesh side, over 
the edge of a hoe, spade, or shovel. Do this thoroughly, and when the 
skin is dry, stretch it with the hands until soft, which will be In a few 
minutes. The salt and alum should be put on as thickly as if it were salt 
only, intended to save the skin. Sheep skins may be done in the same 
way.— N. D.,of— . 

Splitting of Horse's Hoofs.— If E. E. S., query 18, Feb. 

24, will rasp his horse's hoofs perfectly smooth all around up to the soft 
part next thehair, sandpaper the in with coarse sandpaper, then beat up 
a hard lump of charcoal, and mix up with train oil to the consistency of 
paste, and rub into the hoof well with a woolen cloth once a day, he will 
very soon And a change In the hoofs. For cracks, rasp, with the corners 
of the rasp, across at the top of the crack, as deep as it will bear, put on 
thin broad shoes, and all will work right. —J. L. B.,ofTenn. 

Pressure Gage Question.— A. H. G., of Mo.— According to 

Marriotte's law of gases and vapors, steam pressure Is "Inversely as the 
Bpace occupied. " Then why is it that, In blowing off In boilers, the steam 
gage does not fall as the water lowers In the bolter, but remains at the 
same point until the water is all out?— A. H. G., of Mo.— Answer: It Is be- 
cause the accumulated heat In the boiler and contained water generate 
Bteam as fast as the water escapes, thus keeping up the pressure. 

Coins. — No. 3, page 169. — L. B. will find that oxalic acid, 

dissolved in water, is the best article to cleanse old coins. It is also the 
best for cleaning old brass, either household utensils or the tarnished 
brass work of locomotives. And oxide of tin Is the best article to finish 
or polish braBB, etc., with, after it haB been well cleaned.-rC. T. , of Vt. 

Water for Aquaria.— No. 13, page 169.— I would inform 
C. D. that the only effectual way to keep pure water in an aquarium is to 
keep a small ..stream running In at the bottom and another running out 
at the top. But he can fit a bent tube to his aquarium, and let the top end 
of the tube be higher than the water in the aquarium, and fit a funnel to 
the top end of the tube to receive the watetfrom a pump jr dipper, as 
may be moBt convenient.— C. T. , of Vt . 

Test for Nitric Acid.— To P. C. H., No. 19, page 169.— 
Add to your suspected liquid a drop more of sulphate of indigo, and boil ; 
the nitric acid should decolorize the solution.. At other tim-s, a crystal 
of protosulphate of Iron, on being added, should present a reddish color. 
LftmuB paper Is of no use, as any acid would have the same effect. — E. H. 
P., of Mass. 
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Test fob Lead in Wateb. — To F. C, No. 24, page 189. — 
Acidulate the gill of concentrated water with nitric acid, and add a drop 
or more of a solution of bichromate or iodide of potassium ; either will 
produce a yellow precipitate; Brilphuretted hydrogen will produce a 
black cloudiness. The last two are very delicate tests.— E. H. H. , of 
Mass. 

Renewing the Colob op Faded Black Walnut Doobs. — 

If F. C. (No. 23, page 169), will go to any color shop and get one pound of 
burnt umber, ground in oil, and add a little of it to his oil when he oils 
over his doors, he can highten the color to any point required. But, to 
do a good job, he must first scrape off all oil, Tarnish, and shellac, and ap- 
ply the color to the bare wood, rubbing It into the grain, and then shellac 
and rarnlsh anew.— C. T. , of Vt. 

Dyeing Furs — No. 1, page 169. — L. K. is informed that a 
solution of nitrate of sliver Is the beat dye for furs. It w ay be applied and 
rubbed in with a sponge or brush, and the furs should then be exposed to 
the light.— C. T.,ofVt. 

Cement fob Alabasteb. — Query No. 7, page 90. — With 
white of egg, beaten to a froth, mix dry white lead to about the thick- 
ness of ordinary paint and apply quickly, as It dries very fast.— H. H. C. 

Cement fob Ibon Pipes. — B. W. K. can stop leaks in steam 
or water pipes, if the cracks are lengthwise, by a clamp or clamps made 
of thin strips, of iron, rbent to fit the pipe two thlrdB around it, with the 
ends turned out to admit a bolt through them which can be screwed up 
until neither steam nor water will escape. —J. H. G. , of Tenn. 

Speed of Cibculae Saw. — On page 138, current volume, N. 
B. ,of Pa. , states that It will be safe to run a 58 inch circular saw 1,500 
revolutions per minute. Now I and many dthers have supposed it was 
excee lngly dangerous to run at so high a rate, owing to the liability of 
the saw to bnrst when going at such a speed. I think it highly Important 
for the public to know If 5*. B. is correct, differing as he does so widely 
from the commonly recelTed opinion.— C. B., of Minn. 

Fkeak op Pressure Gage.— In reply to Mc, query 21, page 
138, " Freak of a pressure gage," I will say that my pressure gage always 
was this. Most pressure gages are filled with water, and water will ex- 
pand In freezing. It will sometimes make a gage go up to 150. This has 
always been my solution of the question.— H. B., of Pa. 

Dyeing Furs Black.— To K., query 1, page 169.— Steep 
furs for half an hour In a bath, of one part bichromate of poiaah in eighty 
parts of water, as hot as the skins will allow. Take out, drain, and rinse 
in clean water ; then steep and work, In a bath of logwood, one half the 
weight of the furs, In a sufficiency of watsr^So t as before) for another 
half hour. Take ouffincf expose to the air, and afterwards wash well in 
clean water. Of course the furs must be free from grease.— E. H. H., of 
Mass. 

Non-inflammable Sawdust.— To L. M., No. 9, page 169.— 

Steep sawdust In a saturated solution of alum, and dry.— E. H. H. , o 
Mass. 

Prevention op Fbeezing op Vinegar. — To J. R. D., No. 

15, page 169. The addition of one eighth part of glycerin will preyent 
trouble; but may not be applicable, on account of its sweetness.— E. H. 
H., of Mass. 

Under this heading we shall publish weekly notes Qf some of the more promi- 
nent home and foreign vatents. 



Paneling Machine.— Silas Heyser, of Jackson, Mich. , assignor to Jame s 
Harding and James B. Wesley, of same place.— A suitable rectangular 
frame is used with an ordinary table on the top, on which 1b arranged a 
broad vertical guide, made adjustable laterally by mean's of the slotted 
bars and clamping Bcrews. Said guide, also, has a notch in the lower edge 
near the center, through which the rotary planing tool works against the 
board to be afcted on, which Is fed along the side of the guide in any suitable 
way, and held up snugly against it by a spring. A short adjustable guide 
Is placed in front of the first named guide, behind the cutting point, be- 
tween which aad the first the board passes as it is dressed. TMb cutter is 
mountedohtheupperendof a vertical mandrel running in fixed bearings, 
and acts upon one aide of the board, while another similar cutter mounted 
on a similar mandrel, adjustable toward or from the mandrel works on the 
other Bide. The said cutters are suitably shaped for making the wide rab- 
bets at the edges of the boards, such as Is common in paneled boards. Sheet 
metal or other hoods are placed over the cutters and provided with exten- 
sions leading to one end of the frame parallel with the guide and arranged 
to conduct the chips off the table, the said chips being forced by the blast 
nducedby the rotation of the cutters. These hoods have openings at the 
sides Buited for the cutters to work through to reach the boards to be dressed. 
These hoods constructed as described, when combined with paneling tools 
placed In one end thereof, and operating to cut out the shavings and to 
produce a current of air which forces them through the hoods, constitute 
the invention. 

Lamp.— William Brown, of Newburyport, Mass.— The peculiarity of this 
lamp is that by a series of gauze screens, and a filtering stratum of sand or 
other equivalent material In connection with a self acting spring valve, all 
danger of flame entering the oil reservoir 1b obviated under any and all cir- 
cumstances. In case of a fall of a lamp, no oil can escape, and all that 
could possibly burn Is that held by the wick and the small supply tube that 
leads to it. Thus it Is claimed all danger of explosion, or extensive confla- 
grations obviated. The reservoir may be placed at any required distance 
from the lamp, In railway cars, etc. , and the device is equally applicable to 
chandeliers, brackets and lamps with standards. 

Chignon.— Edward Ulmann, of New York city.— This invention haB for 
Its object to reduce th« expense of imitation braids, waterfalls, or chignons, 
by doing away with the necessity of braiding the same. It consistB in a 
chignon, as a new article of manufacture, produced by subjecting it to 
pressure and heat in such manner that the desired form and appearance 1b 
produced without braiding or twisting the hair or imitation hair by hand. 
At present such articles, whether produced from hair or other fiber, are 
braided to Imitate natural braids. The process of bo doing Is tedious and 
costly, land requires a considerable additional quantity of material that 
cannot be exposed to view on account of the peculiar formation of the 
braids. This imitation chignon is provided with imitation braids, produced 
by pressure between appropriate shaped dies, which are heated to impart 
gloBS, and to cause the fibers to retain the shape Imparted to them. In this 
manner, It is claimed, an article equally as valuable as, but far less expen- 
sive than, the braided chignons is obtained. 

Cab Coupling.— Aaron K. Kline, of Readington.N. J.— A double headed 
coupling rod Is employed. The draw heads have wide large mouthed open- 
ings for the coupling bolt, the sides and bottom of which converge toward 
the rear to a point behind which are square shoulderB for holding the head 
of the coupling rod which drops behind them, a narrow space being provi- 
ded between that portion of the side wall rising higher than the bottom 
wall for the shank of the connecting "bolt to fall into. The side walls are 
brought bo close together In advance of this space as to cause the rod head 
to rise without the aid of the bottom to pass over the shoulders to the'space. 
In this space the shoulders are recessed where the head draws against them 
so that, when the link Is uncoupled at one end and let fall, the other head 
will be* arrested by the upper wall of said recess bo as to prevent the coup- 
ling link from falling out. There is an overhanging projection on the end 
wall of the recess, under which a projection on the head of the rod 1b en- 
gaged, when it is adjusted for coupling. A coupling rod, with a head on 
one end and a link on the other, may ,be used for coupling a draw head of 
this kind with one of the other kind. 

Construction OP Bafts.— John T. Moore, of Havre de Grace, andRa- 
vand K. Hawley, of Baltimore, Md.— As Ordinarily or heretofore construct- 
ed, rafts have not been able to withstand the severe strain incident to transit 
across the larger lakes or ocean bays during rough weather ; and the object 



of this invention Is to so connect the logs of the ordinary length with a 
skeleton of booms as to enable the raft thus formed to be towed in heavy 
waves or seas with perfect security. To this end are employed screw eye 
bolts to secure the logs to the chains which connect the parallel booms, so 
that they may play thereon »r have the tree movement necessary to allow 
the raft, as a whole, to rise aad fall or otherwise conform to the motion ot 
the waves. The screw bolts are llkewlseeasilylnserted or removed, do net, 
It is claimed, materially Injure the lumber, are strong and durable, and have 
little friction on the chains or ropes. A new chainhitchor mode of fasten- 
ing the booms or logs together Is used, whereby greater security is obtained 
without a complicated arrangement or tedious process of manipulating to 
adjust the same. 

Stopper fob Bottles, Barrels, etc.— Alfred Marsh, of Detroit, Mich. 
assignor to Annie Marsh, of same place.— This is a barrel bung made of 
wood or other suitable fibrous material, which will expand and contract to 
keep the bunghole properly closed. A metal plate Is placed on the top of 
the bung and is provided with a shank, which extends through the bung and 
Is, below the same, fastened'.wlth a pin or wedge, a metal washer being 
placed against the under Bide of the bung, so that the wedge bears against 
it. The bung Is thus confined between the plate and washer, and thereby 
considerably strengthened. In the center the upper plate is perforated, the 
aperture extending into the upper part of the shank to form a cavity there- 
in. This cavity 1b narrow at or near the top, and enlarged below. A key, 
having projecting lugs or ears, can be fitted through the narrow part of the 
cavity into the larger portion of the same, and then turnpdiio that its ears 
will come under the shoulders. By then pulling thc-key directly, or with 
the aid of a lever, the bung can be readily extracted. The same invention 
can be applied to bottle stoppers. 

LogLipteb.— Green B. Sims, of Elizabeth, Ind.— This Invention has for 
its object to furnish an improved machine for lifting logs and other heavy 
weights to load them upon wagons, for pulling stumps, and for other simi- 
lar purposes. It is an arrangement of lever and ratchet, in principle some- 
what like a lifting Jack for greasing wagons, pivoted at the bottom so that 
It may be Inclined from the perpendicular to accommodate Itself to the mo- 
tion of a log of which one end is raised while the other rests upon the 
ground. It Is provide d with an apparatus for grappling the log or other ob- 
ject to be raised, and being portable may be used with convenience for 
handling various materials in moving them for transportation and In ware- 
houses. 

Cotton P*bss.— Robert N. Wyatt, of Tehula, MIbs.— The preSB is revolved 
upon improved bearings by power applied through levers. A right and a 
left hand threaded Bcrew revolve with the press. They pass through the 
sill and girder of the press and engage with screw nuts which are bedded in 
the sill and girder. On the Inner end of each of these screws is a follower, 
which, as the press is revolved, approach each other and press the cotton or 
other substance between them, or recede from each other by reversing the 
motion. The end frame s are constructed together by rods, and the frames 
are connected with friction caps by means of the gains in the lags of those 
caps. The bed nuts and friction caps are grooved and ribbed, so that, as 
the press revolves there can be no lateral motion, and so that the screw will 
al ways be kept In a central position and not be subjected to undue strain or 
danger of fracture at these points. By thus Improving the frlctional points, 
it is claimed, the revolving press is made strong and durable, and Is not lia- 
ble to break or get out of order; besides the Improvements render these 
parts of the press much more simple and Inexpensive than they have here- 
tofore been . 

Gate fob "Water Wheels.— Edward F, Hunt, of Cornton, Vt.— This in- 
vention consists In the application to the stationary wheel case of swivel 
guides, in which the gates can slide when moved by the turning of the ring 
to which they are pivoted. By this means water may be admitted from 
either direction, so that the gates are equally adapted to right and left 
handed wheels. 

CashFabe Box.— James W. Prendergast, of New York city.— This box is 
designedto be supported on the arm or in the hand of the conductor, and to 
be carried from passenger to passenger throughout the car. It is also In- 
tended^that each passenger shall deposit his or her own fare, and that the 
conductor, while he 1b enabled to make the change, Is not allowed to handle 
the fare. A hood, into which the passengers drop their fares, Is placed upon 
the top or near the top of the box. The fare drops from the hood on to a 
slide, from which it slides on an Inclined suriace and thence along an apron 
to a revolving plate, where it is stopped. A plate of glass forms the upper 
part of the front of the box. Two sides of this part of the box are also of 
glass. While the fare rests on the plate, it is exposed to the view oi both 
passengers and conductor. When the conductor sees that the proper or re- 
quired fare has been deposited by the passenger, he turns the plate and drops 
the fare into the cash receptacle or bottom portion of the box. TMb part is 
closed and locked at the office before the box 1b given to the conductor, and 
is kept locked or locked and sealed until the box is returnsd to the office for 
making the returns. In one corner or in some other part of this cash recep- 
tacle, or In some other part of the box.is placed a small vial or tube fllled.or 
partially filled, with shot. This tube is open at the top, so that If the fare 
box 1b inverted the shot will escape from the tube by their own gravity. 
Now, the box would never be Inverted or turned over except in an attempt 
to tamper with it for gaining access to the cash by allowing the latter to 
slide from the box. The revolving plate is held to a horizontal position by 
means of a double spring. The shaft or pivots of this plate project through 
the sides of the box, with a knob on one end for turning the plate through 
the use of suitable mechanism. A fare box provided with a shot tube for 
the purpose Bet forth, constitutes the claim upon which a patent has been 
issued. 

Self Locking Blind Butt.— William R. Goodrich, of Utica, N. T.— This 
Invention has for its object to furnish an Improved reversible locking hln ge 
for blinds and shutters. It consists in making double locking Inclines on 
the male or pintle portion of the hinge. By this construction, when the 
blind Is swung lully open, It is locked. The butt can be, used as a right or 
left butt, as maybe desired. 

Comb Sawing Machine.— William Booth, of College Point, N. Y. —In the 
ordinary comb sawing machine, the shift screw threadls cut upon a cam so 
that, when the descent of the platform is limited by the stop rod, the plat- 
form will be held up from the cam for a part of its revolution, leaving a 
portion of its attachments free to slip. This difficulty is, It is claimed, 
wholly removed by the present Invention, which, by connecting the shift 
with the frame, always holds the frame and Its attachments securely against 
slipping or lateral movement, except when moved by the shifting device. 
A circular shift wheel, constructed in a peculiar .manner, in combination 
with the driving shaft and stationary screw, attached to the frame that car* 
ries the pivoted platform, clamp holder, and comb clamp, and a combination 
of the clamp holder, clamp, clamping screw, and swivelled adjusting sere** 
with each otner.satd parts being constructed and operating together In a 
peculiar manner, constitute the claims upon vMch a patent has been ob- 
tained. 

Peg Cutter.— Jacob G. Klock, Mansfield, O.— The invention relates to a 
new mode of cutting or rasping out the pegs that project from the inside of 
boots orshoes. The means consist of an arc shaped float, which Is worked 
by a treadle, and is moved in arc slots of a hollow upright. It seems to be 
not only theoretically correct In its construction, but to work with such 
accuracy and efficiency that no shoemaker should be without the device. 

Cab Coupling.— Heary Hawley, of Lynchburg, Va.— The coupler Is con- 
nected with the draw head In any convenient manner. The coupling link 
maybe formed in any manner with spearheads at-the ends. Springs are at- 
tached to the opening plates, and an opening button Is attached to an up- 
right shaft. This shaft passes through the coupling and Is supported by the 
the bottom plates thereof and by the top plate. A cord pulley on the top 
of the coupling Is fast on the shaft. To a pulley on another vertical shaft a 
cord or chain is attached. Its other end passes around the flrstnamed pulley 
on the top of the coupling andls attached thereto. When the latter pulley 
1b turned, the ends of the button are turned in contact with the opening 
plates, which throws the springe with the catch plates from the shoulders of 
the spear heads, and thus uncouples the cars. Thecarsareself coupling as 
they come together, as the link requires no hand manipulation. A cord 
may extend from cranks under the coupling to the locomotive, so that the 
engineer may at anytime release the locomotive from the cars. 



CobpssPbeberver.— John F. Waters andEdwardG. Waters, of Phila- 
delphia, Pa.— Theobject of thislnventionisto provide suitable, convenient, 
and effective means f or preserving the corpses of deceased persons during 
the time which elapses between the first stages of decomposition and burial. 
It consists In a wood case with a perforated lining and with a space be- 
tween the outer case and the lining, and otherwise so constructed that the 
corpse may be exposed to any disinfecting agent that may be employed. A 
false bottom Is perforated beneath the lining, thus making the middle portion 
of the bottomdouble, and having a discharge aperture. This portion Is fitted to 
a bottom or base, having one or more drawers therein, arranged at the ends or 
anyportlonthereoffor containing any disinfecting material or substance, 
either such as arenowknownor may hereafter be discovered. The gases 
evolved from such disinfecting material will pass into and fill the interior 
from the space at the sides and ends, and through the space beneath. Any 
fluids whlchmay escape from the corpse will pass into the space beneath the 
double bottom, and may be drawn from the base by a spigot. There are 
test holes through the top of the case by means of which the first Indications 
of decomposition may be detected, and which is immediately arrested by 
the application of the disinfectant agents. These holes are closed by 
slides. A glass 1b set in the top, through which the face of the corpse Is 
visible. The top closes air tight on to the case, and the case 1b designed to 
close airtight on to the bottom. The case is held tightly down;to the bottom 
by clutches and keys, four In number, more or less. 

Lifting Jack.— Beers B. Tomllnson, of Mt. Carrol, 111.— This is a new 
wagon jack of very simple and convenient make, applicable to axles of suit- 
able bight. The invention consists In a new arrangement of standard 
shltfing lever and locking link, by which the lever can be shifted for the 
front or hind axle without requiring the displacement of the pivot, while yet 
the latter is also adjustable In the standard, to provide for Btill greater dif- 
ferences of hight than the lever alone can regulate. The entire jack can 
be made of cheap and light material, but with great strength, all parts be- 
ing used to advantage. 

Sewing Machine fob Leather.— George V. Sheffield, of New York city, 
assignor to himself and Godfrey K. Mellor, of Woonsocket, R. I.— This 
invention Is an Improvement in the class of sewing machines designed 
especially for sewing leather or other thick and tough material. It consists 
mainly In the employment of a ** whirl " or thread carrying plate and a re- 
ciprocating rotating needle, whose conjoint operation produces the desired 
loops and twists in the thread. The mechanism is very ingenious and seem - 
ingly well adapted to secure a good result. In order to secure a still firmer 
hold, the inventor proposes to use thread of successive double conical sec- 
tions, or swells, they being so spaced that the needle will always take hold 
at tlie thin portions, and thereby draw two conical pieces alongside of each 
other up, such pieces entering the leather like wedges, and holding It very 
securely. This laBt is a novel and striking feature. Patents have alBO been 
secured abroad. 

Safety Guard for Hatchways.— Zebedee 8. B. Weeks and Charles L. 
Kohler,NewYork city.— This excellent invention consists of a safety guard 
forhatchways bo arranged and connected with the hatch door or doors that 
it will be automatically closed when the door opens, to guard against fall- 
ing through, and to be similarly opened when the door closes, the said guard 
being hinged to its support and connected to the door by a guard or chain 
which works over guide rollers in such manner as to allow of the automatic 
opening and closing. The guard may consist of a framing of bars, jointed 
together In any suitable or approved way, and pivoted to the post placed 
in front of thehatchway, so as to swing up and down, the joints allowing 
the guards to be pivoted to the posts in two or more places ; or it may con- 
sist of a parallel or rigidly constructed door or gate, and be hinged to the 
post at one point only. Each-section of the guard is connected to Its corre- 
sponding section of the hatch door by a cord, which works over guide 
rollers In such manner that when one rises the other will fall, and vice versa, 
so that, whenever the hatch door is opened, the guard will fall in front of the 
open hatch and guard it while open. The guard may, however, be opened 
while the door is opened, if required, by lifting it up. This simple con- 
trivance will insure the closing of the guard at all times, when necessary, 
and thus save lives and injuries to persons liable to accidentally fall through 
when the guards, which have to be worked by hand, are neglected. 

Broiler.— Richard Penn Smith, New York city.— This invention consists 
of a broiler constructed wholly or In part of fine wire gauze, or finely per- 
perforated metal or other substance, to allow the heat to act upon the meat 
andy et prevent the actual contact of the flame with the meat, whereby the 
inventor claims to utilize all the advantages oT the heat for broiling wlthou 
any of the destructive effects of flame and smoke, the instrument being so 
constructed as not to partake of the nature of a frying pan. In order to 
prevent the actual contact of fire and smoke with the meat, which arc Inju- 
rious toltin respect to taste and smell, he proposes tointerpoBe between the 
Are and the meat, in some form or other, flne wire gauze or finely perforated 
sheet or cast metal, adapted to arrest the passage of flame, on the principle 
of the Davy lamp, while allowing the heat to pass; and for this purpose he 
may take an ordinary broiler and attach a sheet of wire gauze below the 
bars, or may use a wire gauze or perforated sheet only, the same being pro- 
vided with suitable legs and a handle and strengthening bars or strips of 
any kind at the edges; but he prefers to arrange the said gauze or perforated 
sheet In corrugated form, with end and side pieces of any kind for making 
strong and rigid broilers. And tor preserving the gravy, he proposes not to 
perforate the plate at the bottom of the grooves or corrugations, or, In the 
case of wire gauze being used, to fit a little angle plate of sheet metal in the 
bottom ot each groove, arranging the surface flush with the surface of the 
gauze ; and at one end, preferably the front, he arranges a trough or reser- 
voir ior these troughs to empty into. A handle and legs, attached to the rear 
end to elevate It a little, and arranged so they will fold up with, the body of 
the broiler, for convenience In packing, complete the device. 

Gbain Sepabatob.— James C. Bowden, Farmington, Cal.— This grain 
cleaner and separator is claimed to be thorough in operation, easy to keep 
the motion, and always under fall control of the operator, who can regulate 
the quantity to be fed with great exactness. Zinc screens combined with 
sieves, plates, &nd rotary screens, arrangeq in a peculiar way, and an 
arrangement, In a grain separator, of a shaft carrying wheels, belt, and 
pinions, with respect to the several screens and sieves, for the purpose speci- 
fied, are the claims upon which a patent has issued. 

Indioatob Padlock.— Frederick J. Hoyt, New York city.— Thl3 inven- 
tion consists of an Ingenious combination, with a lock, of a rolled and num- 
bered paper strip, and apparatus for causing said strip to be forced out of 
the case the distance of one number by the key each time it Is turned, In 
order that the person locking the lock may tear off the number thrust out 
to be kept for comparison with the numbers torn off by others, to show whe- 
ther the lock has been unlocked by any unauthorized person. The essential 
object of the improvement is to provide a lock for freight carB, by which to 
ascertain, with unerring certainty, on what section of a long line of road 
missing goods have been stolen, in order to render the particular section 
whereon the goods were lost accountable, instead of charging the losapro 
rata upon all the sections, as is now the practice, owiag to the want of any 
reliable means to fix with certainty upon the section encountering the loss. 
The inventor does not limit himself to any particular arrangement of the 
apparatus for actuating the paper strip, nor to actuating the apparatas 
through the medium of the key post, for it may be done by the tumblers, or 
by the bolt, or any moving part, the same being provided with a pawl to 
actuate the rollers, or other equivalent .means. This numbered paper Btrip 
will, H is claimed, not only indicate with unerring certainty between what 
Btations— where the lock is opened and loeked by duly authorized agentB— ■ 
It has been opened unaathorizedly, but It will be a check upon the station 
agents, whose duty it is to open and relock them, by requiring each station 
agent to forward the number toVn off by him to the general agent for com- 
parison; for, If one agent neglects his duty, the numb sr torn off by the next 
one, which the first should have taken, being compared with the first number 
torn off at starting, will Bhow the neglect of the delinquent agent. 

Beater Press.— Franklin Frey, Liberty, ill.— This Invention consists of 
a beater press, wherein the beater 1b raised by a capstan pulley, and a loose 
arm carried by Baid pulley and held bo as to be let free by a tripping appa- 
ratus at the proper time to let the beater f alL The beater is forced down to 
press the bale, after it haB been beaten in this way as much as required, by 
levers worked by another drum on the capstan, which Is disconnected from 
the shaft, so as not to turn when the beater 1b to be worked. 
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Dish Drainee.— Henry R. Richmond, ot New Plymouth, New Zealand.— 
This Invention consists In a dish drair.er consisting of a rack, Inclined 
board, sloping gutters, and shelf, designed to be attached to the wall of the 
kitchen or other washroom, and preferably above the table upon which the 
crockery la to be washed, so that It may be conveniently accessible. 

Clasp for Looping Skirts.— Marlon R. Zerbe, New York city.— This 
invention consists of a skirt clasD for looping up dress skirts and the like, 
which is formed of a small plate of metal with a spring, button, and points 
on each side, so arranged that it will be buttoned to a slight loop or fold ol 
the sklrtby one end, and suspended to iecelve the other fold In the other 
end, the said folds being secured by turning the buttons over the fold, which 
is placed on the plate and the points. The instrument is to be made quite 
small and light, and may be made of any fine metal and In any ornamental 
style. 

Cotton Press.— Malikiah W. Bradford, Greenwood, La.— This invention 
has for its object to furnish an Improved press for pressing and baling cotton 
and other materials, which shall act with increased power as the bale be- 
comes more and more compressed. An arrangement ot hinged sides, 
detachable ends, lock bars, and forked or slotted bars with respect to each 
other, and the box, frame, and top frame to which the head is attached, and 
also an arrangement of the top frame with Its hinges and hasps, in connec- 
tion with a head block, frame and receiving box, composed of sides and ends 
in a peculiar manner, are the claims on which a patent was granted. The 
press is 01 the class In which the power Is applied through the agency 
of ropes or chains, and a windlass or drum In connection with toggle jointed 
levers. 

Breech Loading Fire Arm.— Ruth Goshen, New York cltv.— This inven- 
tion has for Its oblect to improve the construction of breech loading fire- 
arms, so that ordinary muzzle loaders may be easily and cheaply converted 
Into breech loaders, and which improvement may be applied to new arms 
with facility and advantage. The improvement is covered by four claims 
on which a patent ha3 Issued. Our readers have been introduced to this 
Inventor before. On page 103, Vol. XXIV, we published an article entitled 
" The Largest Inventor Ykt," giving his birth and parentage, and a 
brief sketch of his personal history and appearance. He is decidedly the 
largest client we have ever had or ever expect to have. 
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Alarm, fire, F. F. Herman 184,680 

Alkalies, acids, etc. , package for, J. H. Selbert 124,859 

Amalgamating precious metalB, apparatus for, D. D. Wyckoff 124,873 

Auger, earth, I. Yeasel 124,711 

Auger bits, machine for forming, W, A. Ives 124,683 

Axles, process of making hollow metallic, W. A. Lewis 124,833 

Axles, manufacture of ribbed plates tor hollow car. W. A. Lewis 124,834 

Baby walking apparatus, C. D. and J. A. Westlake 124,706 

Bark breaking and rossing machine, Burdwln and Tllllnghast 124,788 

Barrel, paper, W. H. Bailey 124,714 

Basket, hanging. C. C. Hibbert 124,818 

Bed bottom, M. M. Murray 124,847 

Bedstead fastening, E. G. Gory 124,735 

Bedstead, sofa, J. Schafer 124,765 

Bell hanging, M. R. Jones 124,685 

Bevel, carpenter's, Bailey and Sargent 124,779 

Boats, paddle mechanism f or, C. Howard 124,746 

Bobbin winder. Day and Shook 124,667> 

Boilers, base burning steam, Z. S. Durtee 124,672 

Boot and shoe heel, J. M. Hunter 124,682 

Boot and shoe edges.machine for trimming and setting, S . H. Hodges 124,744 

Boots and shoes, rotary heel for, A. O. Crane 124,723 

Bottle, spice, J. L. Liklns 124,836 

Bracelet fastening, R. S. Hamilton 124,815 

Brick machine. Rich and Hubbard 124,761 

Bridle bit, G. W. Barnes 124,789 

Brush holder, A. H. Trego 124,865 

Bureau, washstand, and commode combined, L. Allng 124,653 

Burial case, S. Stein 124,769 

Burial case, R. J. Howdon 124,747 

Burner, gas, T. Ward 124,866 

Burner, oxyhydrogen gas, A. W. "Wilkinson 124,869 

Butteris.D. I. Foust 124,804 

Camera box, photographic, M. Flammang 124,674 

Can, fruit, A. A. Wilcox 124,710 

Car coupling, Kuhnle and Row 124,750 

Car coupling, J. W. Jones 124,684 

Car coupling, J. Bassler 124,780 

Car starter, C. B. Broadwell 124,662 

Car, railway, E. D. Gird 124,734 

Car wheels, mounting and securing, W. A. Lewis 124,835 

Carriage step, J. Pendergast 124,697 

Carriage wheel hub, J. F. Fowler 124,731 

Carriage tops, etc., waterproof cloth for, A. M. Whipple 124,708 

Caster, pickle, H. C. Wilcox, (reissue) 4,820 

Chains, construction of ornamental, I. Llndsley 124,837 

Chair, barber's, A. Abel 124,713 

Churn, J. A. Marine 124,841 

Clamp, G. F. Almy 124,776 

Clothes line reel, Prouty and Thompson 124,698 

Coal, coking fossil, G. Lander 124,688, 124,689 

Cock, compression, J. Maclarcn 124,840 

Coffins, fastening key for, J. Homrighons 124,745 

Composition, plastic, T. B. Gunning 124,736 

Composition for blacking and polishing boots and shoes, H. A. Reams 124,760 

Compound for skin diseases, F. W. A. Bergengren ] 124,660 

Cooperage, dowel hoop for, A. W. Ballon 124,656 

Cultivator, J. Harris, (reissue) 4,812, 4,813 

Cultivator, J. T. W. Larrabee 124,831 

Cultivator, S. Crossly 124,724 

Cultivator, hand hoe, W. Goodwin 124,810 

Cutting thin material, A. Delkescamp 124,669 

Digger, potato, J. J. Naylor 124,693 

Digger, potato, B. G. Dayton 124,726 

Dryer, fruit, S. C. Barth 124,658 

Drill, grain, Weusthoff and Troup 124,707 

Drill, hand, L. Hillebrand 124,681 

Drill, portable hand rock, I. B. Millner 124,845 

Earth closet, A. W. Davis 124,725 

Electrlclty/apparatuBfor lighting and extinguishing gas by, J. Vansant 124,773 

Electromagnetic engine, W. WickerBham 124,868 

Elevator, hay, A, S. Brown 124,787 

Elevator, pneumatic wool, J. Penman 124,851 

Elevators, safety catch for platform, Tatham and Brlttln 124,864 

Engine steam, C. M. Farrar 124,801 

Engine, air and gas, A. H. de Villeneuve 124,671 

Engine, oscillating steam, G. F. Lowry 124,754 

Engine, rotary steam, J. B. Bennett, (reissue) 4,808 

Engine valve, steam, A, W. Harris 124,817 

Engine, direct acting steam, J. B. Smith 124,862 

Engines, wheel for traction, A. G. Barrett 124,778 

Equalizer, three horse, A. March 124,(92 

Felting machine, C. P. Ladd 124,828 

Fence post, J. F. Eeeler 124,684 



Filter, water, F. Hensnaw 124,741 

Fire escape, Beams and Olsson 124,715 

Firekindler, S. F. Watson 124,705 

Fire arms, projectile for, C. Maduell, (reissue) 4,814 

Flask, pocket, R. George 121,733 

Food for the table, device for forming, J. Blaettler 124,782 

Fruit gatherer, N. E. Hinds 124,743 

Furnace, hot air, J. H. Mearns 124,842 

Furnaces, dome for hot air, B. Gommenginger 124,807 

Furnaces with hydrocarbon liquids, heating, J. K. Caldwell 124,791 

Game,E. J. Brooks 124,786 

Gas apparatus, C. Seeger 124,766 

Gas, manufacture of illuminating, A. W. Wilkinson 4,821 

Gases from blast furn -ces, using, J. E. A. B. De Langlade 124,796 

Gate, P. Schwebel 124.858 

Gauge, registering steam, T. C. Hargrave 124,816 

Governor, D. J.Wolfe 124,871 

Grate, fire place, R. P. Sanse - 124,699 

Harrow, O. J. Leabo 124,752 

Harvester, J. Beach 124,781 

Harvester, corn, T. Merrell 124,757 

Harvester, corn,Besant and Atkinson 124,661 

Heater, base burning fire place, 8. B. Sexton 124,860 

Horses from carriages, detaching, J. Summers 124,703 

Horses from carriages, detaching, T., Jr., and I. Byrd 124,790 

Hose, suction, Stetson and Brandon 124,770 

Hydrant, G. C. Bailey *-..'. 124,777 

Hydraulic motor, M. Millard '.:'. 124.843 

Jack, lifting, J. T. Hamilton 124,814 

Jack, lifting, H. Clement 124,721 

Jack, wagon, I. Van Kersen , 124,704 

Jars, Instrument for extracting air from fruit, J. H. Parrlsh 124,758 

Jewelry, and silver ware case, Bodwell and Beck 124,783 

Lamp, J. S.Hull 124,823 

Lamp, street, M. B. Dyott 124,673 

Lantern, street, C. F. Hollis 124,819 

Lantern, street, J. Cook 124,665 

Lathe, turning.F. G. Sheldon 124,861 

Leather, machine for rolling, J. Whitney 124,709 

Lifter.tie, J. H. Koontz 124,749 

Loading apparatus, stone, H. S. Perkins 124,852 

Meat cutter, D. B. Kenyon 124,748 

Medical compound, J. M. Cantrell 124,718 

Medical compound or salve, N. Lauer 124,751 

Milk cooler, O. H. Wlllard 124,870 

Mill, paint, C. Belcher (reissue) 4,807 

Mill, feed grinding.M. S. Harshe 124,737 

Miter box, T. B. Dooley 124,797 

Motion, apparatus for converting, R. M. Fryer 124,805 

Motor, S. L. Langdon 124,829 

Movement, mechanical, C. Zeitler 124,712 

Mowing machine, L. Gordon 124,678 

Nails, machine for making horseshoe, J.Stone 124,771 

Nltro-glycerln, making and using, A. Nobel (reissue) 4,815,4,816, 4,817, 

4,818, 4,819 

Oil tanks, man hoi; cover for, H. F. Snyder 124,768 

Packing for pistons, etc. , E. D. Murfev 124,846 

Padlock, C. F. Gerlach 124.677 

Paint, mineral, W. H. Towers ' 124,772 

Paper box machine, J. Worell 124,872 

Paper cutting machine, G. A. Walker 124,774 

Paper cutting machine, LevlnesB and Van Horn 124,690 

Paper board for buildings, etc., F. N. Davis 124,795 

Pavement, road.M. E. Couzens 124,722 

Pavement, wood, G. W. Dyer 124,799 

Peg cutter, J. G. Klock 124,826 

F'ipes, device for the manufacture of drain, J. W. Stockwell 124,702 

Pipes, device for cutting off , Barwlck and Farre 124,659 

Pipes, foul air escape for waste, J. Daniels 124,666 

Planing machine, J. Grlffen 124,813 

Planing machine, iron, A. Gastel 124,676 

Planter, corn, S. L. Donnell 124,728 

Plow, B. C. Blomsten (reissue) 4,810 

Plow.gang.D. M. Fay 124,802 

Plow, snow, O. Heggem 124,739 

Pot, chamber, F. Imhorst 124,824 

Pot, dinner, A. F. Wolf 124,775 

Preserving cranberries, L. G. Kniflen 124,827 

Press, hay, J. Brlggs 124,717 

Printing press, E. H. Smith 124,701 

Printing press. B. Huber 124,822 

Punch and edger, combined, G. E. Heinig 124,740 

Pump, rotary, C. P. Holmes 124,820 

Pump, steam, L Grlscom 124,679 

Railway Bwitch, P. Carrlgan 124,719 

Railway rails, splice piece for, C. Roosevelt 124,856 

Railway rails, sawing and straightening, White and Wostenholm 124,867 

Rake, horse hay, S. Rockafellow 124,855 

Rake teeth etc. , machine for bending, J. and E. J. Sugden 124,863 

Register, hot air, Bunce and Salt 124,663 

Rice, etc. , cleaning, decorticating, and scouring, A. B. Paige 124,848 

Roof, fire proof, S. Smith 124,767 

Roofing, apparatus for making artificial, D. G. Conger 124,794 

Rubber filling for the grooves of transmission wheels, W.A. Roebllng 124,764 

Safe,M. C. Boyer 124,784 

Sash holder, J. Peck 124,696 

Sash guide block, A. Bicknell, (reissue) 4,809 

Saw, M. Jincks 124,825 

Saw mills, machine lor turning logs In, A. Rogers 124,763 

Screen and other frames, window, P. L. Quinn 124,759 

Separator, grain, J. A. Cohoon 124,793 

Sewing machine. Price and Bluings 124,854 

Sewing machine motor, C. F. Greer 124,812 

Sewing machines, hemmer for, H. C. Goodrich 124,809 

Sewing machines, treadle for, L. W. Sapp 124,857 

Sewing machines, ruffling attachment for, R. E. Peterson, Jr. 124,853 

Sewing pamphlets, C. H. Palmer 124,694 

Shirts, measuring and cutting out, M. Palmer, Jr 124,849 

Signals, operating railway, R. Gldley 124,806 

Spark arrester, Hawkes and Paine 124,738 

Spark arrester for locomotives, E. Lannay 124,830 

Sprinkler, street, L. F. Bancroft 124,657 

Stables, releasing apparatus for, A. Dehufi 124,668 

Stage for washing windows, J. Robinson 124,762 

Stamp, hand, F. L. Bailey 124,655 

Stand, wire dish, G. D. Dudley 124,798 

Staves, machine for jointing, A.M. Benson 124,716 

Steel and refined metals, manufacture of cast, W. Sellers 124,700 

Stove, hot blast, B. Ford 124,803 

Sulky, M. C. Boyer 124,785 

Table, side, E. Green 124,811 

Telegraphic recording Instrument, T. A. E dlson 124,800 

Ticket box tor railroad conductors, N. B. Lyman 124,839 

Toy sewing machine, E. A. Goodes 124,808 

Trap, animal, J. W. F. How 124,821 

Trap, animal, M. W. Lyman 124,838 

Tray holder, O. Fahnestock 124,730 

Valve, safety, J. R. Cazler 124,792 

Valve, stop, 8. J. Peet 124,850 

Vehicles, spring for, A. W. McKown 124,756 

Vehicles, wheel for, G. R. Duval 124,729 

Ventilator, L. Keller 124,687 

Wagon body lifter, E. A. Chatfleld 124,720 

Wagon spring seat, S. W. Denny 124,670 

her, W. Walls submaotne and ot;FoyeH 124,782 



Washer, clothes, Miller and Irons 124,844 

Washing machine, L. Gail 124,675 

Washing machine, E. A. Park 124,695 

Watch chains, safety hook for.G. Leigh 124,832 

Watches, dial for calendar, G. Maranvllle 124,691 

Water wheel, W. G. C.Mastersun 124,755 

Water wheel, S. G. Dewey 124,727 

Wells, safety guard for tubing of artesian, A. S. Hill 124,742 

Whlflletree, N. Campbell 124,664 

Wood, machine for bending, C. Leseberg » 124,753 

Work holder, J. E. Oilman, (reissue) 4,811 

Wrench, L. Anderson 124,654 

EXTENSIONS GRANTED. 
19,573.— Machine por Packing Flour.— J. Mattlson, Oswego, N. Y. 
19,637.— Grain Separator and Scourer.— S. Howes, Silver Creek, G. E. 

Throop, Syracuse, N. Y. 
19,594.— Engine Valve.— I. Van Doren, Annandale, N. J. 
19,855.'— Splice por Rails. —J. B. Norris, E. W. Scudder, Trenton, N. J. 
19,548.— Tightening Kets of Journal Boxes, etc.— L. Dederick, Jerse 

City.N. J. 

19,610.— Raising Dough. -J. Perry, Brooklyn, N. Y., and J. C. Fuller 
Orange, N. J. 

DISCLAIMER. 

Straw Cutter.-D. T. Willson, D. Fleming, C. H. Willson, executors o 
T. H. Willson, decease*. Letters Patent No. 19,462, dated February 
23, 1858. 

DESIGNS PATENTED. 

5,653 to 5,660.— Carpets.— R. R. Campbell, Lowell, Mast. 

5,661 to 5,664. —Carpets. —J. M. Christie, Lowell, Mass. 

5,665 to 5.669.— Carpets.— J. Fisher, Enfield, Conn. 

5,670 to 5,676.-Carpets.— O. Helnlgke, New York city. 

5,677 to 5,679. —Carpets.— H. Horan, Newark, N. J. 

5,680 to 6,684.— Carpets.— L. G. Malkln, New York city. 

5,685 to 5,693.— Carpets.— E. J. Ney, New York city. 

5,694.— Paper Clip.— J. Ottner, New Britain, Conn. 

5,695. — Pump.— W. Burllngham, New York city. 

5,696.— Sash Fasteneb.—O. E. Fogelstrand, Kensington, Conn. 

5,697.— Chest Handle.— O. F. Fogelstrand, Kensington, Conn. 

5,698.— Cupboard Catch.— O. F. Fogelstrand. Kensington, Conn. 

5,699.— Ceiling Hook.— O. F. Fogelstrand, Kensington, Conn. 

5,700 and 5,701.— Soda Fountains.— G. F. Meacham, Newton, Moss. 

5,702.— Drawer Pull.— J. Ottner, New Britain, Conn. 

5,703.— Bolt Cass.— J. Ottner, New Britain, Conn. 

5,704.— Bracket.— J. Ottner, New Britain, Conn. 

TRADE MARKS REGISTERED. 

703.— Whiskt.— Adams, Blake & Taylor, Boston, Mass. 

704.— Whisky.— D. C. Brady & Company, Louisville, Ky. 

705.— Long Cloth.— Coffin & Altemus, Philadelphia, Pa. 

706.— Carbon Oil and Burners.— M. B. Dyott, Philadelphia, Pa. 

707.— Medicine.— J. R. Nichols & Co. , Boston, Mass. 

708.— Burning Fluid.— W. H. Reed, Indianapolis, Ind. 

709.— Shirts, etc.— L. Sternberger, Philadelphia, Pa. 

710. —Heaters, etc.— Stuart, Peterson & Co. , Philadelphia, Pa. 

711.— Whiskt.— T. E. Moore, Shawhan, Ky. 



SCHEDULE OF PATENT FEES: 

On each Caveat tin 

On each Trade-Mark „ I25 

On filing each application rora Patent, (seventeen years) $15 

On issuing each original Patent $20 

On appeal to Examiners-In-Chief. $10 

On appeal to Commissioner of Patents .'...120 

On application for Reissue $30 

On application for Extension of Patent Jsg 

On granting/the Extension $50 

On filing a Disclaimer iiy 

On an application for Design (three and a half years) iio 

On an application for Design (Beven years) J15 

On an application tor Design (fourteen veara) .., $80 

for Copy of Claim of any Patent Issued wtthin 80 years. 8] 

A sketch from the modelor drawing, relating to such portion of a machine 

as the Claim covers, from 81 

upward, but usually at the price above-named. 
The full Specification of any patent issued since Nov. 90, 18W at which time 

thePatent Office commenced printing them 81*39 

Official Copies of Drawings of any patent Issued since 1836, we can supply 

at a reasonable cost, the price depending upon the amount oj labor 

Involved and the number of views, 
full information as to price of drawings in each cote, may be had by 

addressing 

RIVNN dc CO.. 
Patent Solicitors. 3T Park Row. Mew York. 

•* -H ' ..ill 

APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending, for the extension 
of the following Letters Patent Hearings upon the respective applications 
are appointed for the days hereinafter mentioned: 
20,566.— Adjustable Hanger.— W. Johnson. May 29, ltTS. 
20,959.— Railway Switch.— G. R. Smith. July 3, 1872. 
20,538— House Bell.— J. Barton. May 29, 4872. 
20,681.- Skirt Hoop.— R. J. Mann. June 5, 1872. 
20,618.— Harvester.— T . Berry. June 5, 1872. 
20,539. -Cutting Pins J. G. Baker. May 29, 1872. 



Inventions Patented In England by Americans 

[Compiled from the Commissioners of Patents' Journal. 1 
From February 23 to February 29, 1872, inclnsive. 
Alloys, etc.— G. H. Smith (of New York city), London, England. 
Cast Tires, etc.— N. Washburn, Mass. 
Cutting Files.— A. Weed, Boston, Mass. 

Finishing Nails.— J. A. Wills, Vergennes.L. s. Kingsland, Burlington, Vt. 
Knitting Machine.— D. Blckford, New York city. 

Levee for Moving Railway Cars .— W.H. Chase (N. Y. city), London, Eng. 
Pneumatic Brake.— G. Westinghouse, Jr. (ol Pittsbnrgh.Pa.), London, Eng. 
Railway Rails.— T. R. Timley, Tarrytown, N.Y. 
Saw.— E. M. Boynton, Grand Rapids, Mich. 
Sewing Machine.— N. A. Baldwin, Milford, Conn. 



FOREIGN PATENTS— A HINT TO PATENTEES. 



It Is generally much better to apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost after the patent Is Issued, as 
the lawB In some foreign countries alio w patents to any who first makes the 
application, and in this way many inventors are deprived of valid patents 
for their own inventions. It should also be borne In mind that a patent la 
issued in England to the first Introducer, without regard to the rights of the 
real Inventor ; therefore, it is Important that all applications should be 
entrusted to responsible agents In this country, who can assure parties that 
their valuable inventions will not be misappropriated. The population ot 
Great Britain is 81,000,000 ; of France, 87,000,000 ; Belgium, 5,000,000 ; Austria 
36,000,000 ; Prussia, 40,000,000 ; and Russia, 70,000,000. Patents may be secured 
by American citizens In all of these countries. Mechanical Improvements 
of all kinds are always In demand In Europe. There will never be a better 
time than the present to take patents abroad. We have reliable business 
connections with the principal capitals of Europe. A large share ot all the 
patents secured In foreign countries by Americans are obtained through our 
Agency. Address 

OTTJNPT * CO.. 

3T Park Row, W. T. 

OT Circulars, with fall Information on foreign patents, furnished free. 
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Practical Hintsjo Inventors. 

MUNN & CO., Publishers of the Scientific American 
have devoted the past twenty-fire years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves of their services In procuring patents, and many millions of 
dollars have accrued to the patentees whose specifications and claims they 
have prepared. No discrimination against foreigners; subjects of all coun- 
ries ootain patents on the same terms as citizens. 

How Can I Obtain a Patent ? 

Is the closing Inquiry in nearly every letter, describing some invention, 
which comes to this office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rales and formalities mast also be observed. The 
..efforts of the Inventor to do all this business himself are generally without 
success. After great perplexity and delay, he Is usually glad to seek the aid 
of persons experienced In patent business, and have all the work done over 
again. The best plan Is to solicit proper advice at the beginning. If tne 
parties consulted are honorable men, the inventor may safely confide hie 
ideas to them: they will advise whether the Improvement Is probably pat- 
entable, and will give him all the directions needful to protect his rights. 

How Can I Best Secure Hly Invention ? 

This Is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally Is as follows, 
and correct: 

Construct a neat model, not over a foot in any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to Mcnnr & Co., 37 Park Row , 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the Invention carefully, and advise you as to 
Its patentability, free Of charge. Or, if you have not time, or the means at 
hand, to construct a model, make as good a pen and ink sketch of the lm - 
provement as possible, and send by mall. An answer as to the prospect of a 
patent will be received, usually by return of mail. It is sometimes best to 
have a search made at the Patent Office; such a measure often saves the cost 
of an application for a patent. 

Preliminary Examination. 

In order to have such search, make out a written description of th&4nven- 
tion, in your own words, and a pencil, or pen and ink, sketch. S€nd these 
with the tee of $5, by mail, addressed to Mtjnn & Co., 37 P*rk Bow, and ic 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of yon; improvement. This special 



search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 

Caveats* 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the Invention. The Govern- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats Is furnished gratis, on application by mall. Address 
Mtrara &, Co., 37 Park Row, New Fork. 

To make, an Application for a Patent. 

The applicant lor a patent should furnish a model of his invention, if sus- 
ceptlole of one, although sometimes It may be dispensed with ; or, if the in - 
ventlon be a chemical production, he must furnish samples of the Ingredients 
of which his composition consists. These should be securely packed, the 
nventor's name marked on them, and sent by express, prepaid. Small mod* 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or* 
derof Munn & Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Reissues. 

A reissue is granted to the original patentee, his heirs, or the assignees 
the entire Interest, when, by reason of an Insufficient or defective specifica- 
tion, the original patent la Invalid, provided the error has arisen from inad- 
vertence, accident, or mistake without any fraudulent or deceptive nten- 
tkra. 

A patentee may, at his option, have in his reissue ■&' separate patent tor 
each distinct part of the invention comprehended In his original application 
by paying the required fee In each case, and complying with the other re- 
quirements of the law, as in original applications.- Address Munn & Co. 
37 Park Row, for fall particulars. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This Is very important to manufacturers In this country, and equal* 
ly so to foreigners^ For full particulars address Mum & Co., 37 Park Row 
New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from 
fabricating or selling the same goods In this market. 

A patent for a design maybe granted to any person, whether citizen or 
alien, tor any new and original design for a manufacture, bust, statue, alto- 
relievo, or bas relief; any new and original design for the printing of wool- 
en, Bilk, cotton, or other fabrics; any new and original Impression. orna- 



ment, pattern, print, r picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled tor parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Mujts & Co., stating. particulars. 

European Patents. 

Munn & Co. have solicited a larger number 01 European Patents than 
any other agency. They have agents located at London, Paris, Brussels, 
Berlin, and other chief cities. A pamphlet pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 



Mtjnk & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honesi opinion. For 
such consultations, opinion, and advice, no charge is made. Write plain; 
do noff'use pencil, nor pale ink ; be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and for 
pamphlets of instruction and advice, 
Address 

rauNN & co M 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

OFFICK IN WASHINGTON— (lorner F and 7tu streets* opposit 
Patent office. 



Value of Extended Patents. 

Old patentees realize the tact that their inventions are likely to be more 
productive ot profit during the seven years 01 extension than the flrBt 
full term lor which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended foi seven years,torthebenefltof the inventor .orofhisheirB in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
thebeneflt of the inventor, the assignees under the flrBt term having no 
rights under the extension, except by special agreement. The Government 
tee for an extension is $100, and it is necessary that good professional Bervice 
beobtained to conduct the busineia before the Patent Office. Full informa- 
tion as to extensions may be had b y addressing 

MUNN <fc CO., 37 Park Roh; 
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RATES OF ADVERTISING. 

Back Fare .... 81*00 a line, 
Inside Pave - - - T5 cents a line 

for each insertion* 
Engravings may head advertisement* at the same rate per 
line, by measurement, as the letter -press. 




Buckeye" Hominy Mill. 



In the working of this Mill 
the Corn requires no prepara- 
tion except shelling. Itnasa 
regular feed and discharge,and 
needs but little attention. It 

18 COMPLETE IS ITSELF. Hom- 

itiycanbe made from common 
as well as flint corn. It occu- 
pies very Utile room, and any 
miller can work it. There 1b 
nothing the miller can manu- 
facture to a better profit than 
Ho i.iny. Send for descriptive 
pamphlet. BALTIMORE 

PKARL HOMiNYCO., Balti- 
more, Md. , Sole owners of Pa- 
tent. 



TWENTY-SIXTH 
Annual Statement 

—OF THE— 

Connecticut Mutual 



■> 




M 



NEW PATTERNS. 

ACHIN1STS' TOOLS— all sizes— at low prices. 
E. & K. J. GOULD, 97 toll3N. J. R.R. Ave., 
Newark, N. J. 



Bare and Beautiful Flowers and Choice 
Vegetables can always be obtained by 
sowing 




HAKTFORD, CONN. 



Net Assets, January 1, 1871 »29,747,494 70 

Received In 1871: 

For premiums $1,803,491 91 

" Interest and rent 1,924,208 14 



IF YOU WISH TO SELL YOUR PATENT, 
address or call on U. S. Patent Bight Association, 
Proprietors and Publishers of " The Patent Eight Ga- 
zette," No. V. Warren St. , P. O. Box 4544, New York. 

AGENTS WANTED to sell 
"Eureka Shirt front holder." Every 

Gent, buv sit. Sample 50c. GURNET PROPRIETOR!' 

CO., Salem, Columbiana Co., Ohio. 

"DRINCE'S PROTEAN FOUNTAIN PEN- 
IHIimillllllli — 



500.000 



As now improved, the moH perfect pen manufactured. 
Writes tea hours with one Ailing. Saves one-third the time. 

**I take great pleasure in commending Prince's Foun- 
tain Pen. After several years' use of it, at home and 
abroad, I have come to regard it as indispensable. A 

?en that carries an inkstandjin its bosom— an inkstand 
hat cannot upset, and has no-outlet but through a pen- 
constitutes a convenience fhat no one having once thor- 
oughly proved would willingly live without." 

Henry Ward Beecheb. 
Single pens can be sent by mail in a registered letter. 
Send for Circulars. Manufactured only by - 

JOHN S.PURD7,212 Broadway,cor. Fulton St.,N.Y. 



TO INVENTORS, PATENTEES, ETC.— 
The "Committee on New Processes and Inventions," 
S.poiuted by the National association of Bar Iron 
AirDFAOTtjRERS, will examine any processes tor the 
improvement ot the Manufacture of Iron and Steel, or 
Inventions in Boiling Mill Machinery, and are prepared 
to test, practically, any which promise to be of value. 
Inventors will address communications to THOMAS 
DUNLAP, Secretary Nat. Ass'n Bar Iron Mlrs.. 311 Wal- 
nut Street, Philadelphia, Pa. 

STEEL CASTINGS, 
UNDER HAINSWORTH'S PATENT. 

We are making Steel Cast! ngs. Smooth, True,Free 

from Porosity, capaDle of receiving Very H eh Pol- 
ish. Can be Forged or Welded easily as Bar Steel, 
and Strong as Forced Steel, bend for Circular. 
PITTSBDBUH STEEL CASTING CO. , Pittsburgh, Pa. 



CABPEMTERS 



You can get beautiful designs, 
with large sheets of working 
drawings, in the AMERICAN 
Send one dollar and try it four months. 

CHAS. D. EAKEY, Chicago, 111 



Disbursements In 1371 : 
To Policy Holders: 

For claims by 
death ana 
matured en- 
dowments... $1,793,266 83 

Surplus re- 
turned.to pol- 
icy-holders.. 4,932,112 80 

Surrendered 
and lapsed 
policies 904,862 16 

Expenses : 

Commissions 
to agents ... $652,488 96 

Salaries of of- 
ncers,clerk6, 
and all oth- 
ers employ- 
ed on salary 53,492 92 

Medical exa- 
miner's fees. 21,544 49 

Printing, sta- 
tionery, rent, 
advertising, 
postage, ex- 
change, etc. 63,016 56 



9,7^,700 05 
539,475,194 75 



$7,630,241 79 




BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporations 
and Manufacturing concerns— capable ot controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mass. 
N. B.— This detector is covered by two TJ. S. Patents. 
Parties using or selling these Instruments without autho- 
rity from me will be dealt with according to law. 



Taxes, Including arrears of . 
taxes lesisted... 



790,542 93 



8,729,517 51 



Balance, net assets Dec. 31,1871 $30,745,677 24 

SCHEDULE OF ASSETS, DEC. 31, 1871. 
Loans upon real estate (first lien) value 

$39,512,065 $13,8-9,554 14 

Loans upon stocks and bonds, value $861,497. 626,203 28 

Premium notes on policies in force 9,285,065 38 

Cost of real estate owned by the company.. 800,692 40 
Cost of stocks and bonds owned dj the 

company :... ... 4,870,070 55 

Cashinbank, atlntereBt 1,202,175 11 

Cash In company's office 9,040 08 

B ..lances due from agents, secured 94.876 30 



Add, Interest due and accrued $742,864 41 

Rents accrued.... 8,000 00 

Market value stocks and 

bonds above cost . ....... 399,434 45 

Net premiums In coarse of 

collection 60,558 88 

Net deferred quarterly and 

semi-annual premiums.... 26,866 68 



$30,745,677 24 



1,232,724 42 



Gross Assets, Dec. 31,1871 $31,978,401 ( 

LIABILITIES. 



Net 4 per cent re-insurahce 

reserve $25,609,655 00 

All other liabilities 697,981 92 



- $26,307,636 92 



£OR SALE, whole or - in parts: The tools, 
etc., of a Die-Sinker's shop, amongst which over 
punches and a compound rose lathe for square, 
round, oval, and combination waveline engine-turning 
and planing. Price for the whole, $800. 

A. SCHAEFER, 82 Forsyth St., New York. 

Earth Closet Company, 

MOUL E'S PATENT: 

The simplest and cheapest effective Earth Closet vet 
made. Call or send for Circular. EARTH CLOSET 
COMPANY, 31 Cortlandt Street, New York. 



_ edward h. hoskin, 

Consulting: and Analytical Chemist, 
Lowell) Mas*! 



Surplus.. $ 5,670,764 74 

Ratio of expenses for 1871 8 12-100 per cent 

Ratio of expenses forl87Q 8 35-100 percent 

Ratio of expenses if or 1869....... .8 45-100 per cent 

Whole number of policies issued by the Co 116,012 

Number of policies In force Jan. 1, 1872 62,458 

Amount at risk Jan. 1,1872.. .^$182,785,286 80 

JAMES GOODWIN, Prest. 
Jacob L. Gbeene, Sec'y . 



B. K. BLISS & SONS, 

23 Park Place and »0 Murray St., New York, 

Importers, Growers, and DealerB In 

GARDEN, FIELD & FLOWER SEEDS, 

Small Fruits, Horticultural Implement!!, Fer- 
tilizers, Hid other requisites for the 
Farm and Garden*. 

LAWN MOWERS 

of the most approved patterns. 
The Eighteenth Annual Edition of their celebrated SEED 
CATALOGUE AND AMATEUR'S GUIDE TO THE 
FLOWER AND KITCHEN GARDEN is now ready for 
distribution, and will be mailed to all applicants upon re- 
ceipt of 25 cents ; an edition beautifully bound in cloth, 
73 cents. ThiB is without exception the largest and best 
Catalogue ever published in this or any other country. 
It contains about 200 pages, Including several hundred 
finely executed engravings of favorite flowers and vege- 
tables, and a beautifully colored Chroma of a group of 
twenty of the moet popular Jtowers in cultivation, and the 
new Early Egyptian Beet. Also a descriptive list of 2500 
species and varieties of flower and vegetable seeds, in- 
cluding all the novelties ot the past season, with lull 
directions for culture. 
Sf#- We will send a packet of choice Flower Seeds 

frratts to persons ordering Catalogues and enclosing 25c, 
t they will state the name of the paper in which they saw 
this advertisement. Address B. K. BLISS & SONS, 
P. O. Box 5712. New York Oitv. 





TREE PRUNERS AND SAW TOOLS— 
Can reach 20 feet and cut limbs 2 inches in diameter, 
and one man can gum, upset and fit a gang saw in two 
minutes. Sendf 9? circulars. 
Manufactured; «T 

G. A. PRESCOTT, 

Sandy Hill, N. Y. 



MOLDING, MORTISING, 
TENONING & SHAPING 

OTACH. JIVES; 

BAND SAWS, 

SCROLL SAWS 

Planing ft Matching 

MACHINES, «fcc, 
ForKAiLROAD, Car, and Agri- 
cultural Shops, &c. , &c. 
|^~ Superior to any In use. 

J. A. FAY & CO., 

Cincinnati, Ohio. 



GMT REDUCTION IN PRICES 

OF LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and bis Machinist Clamps ol both 
Iron and Steel, 
l" set of 8 dogs, from % to 2 Inch, $6 -50. 



Uts expanding Mandril Is a first class tool, which has 
longbeen needed by every Machinist. 
Send for latest circular. 

C. W. LE COUNT, South Norwalk, Conn. 



STEEL CASTINGS 

TO PATTERN ; tensile strength equal -to 
wrought iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE, 

14 North 5 st, Phila. : 42 Cliff Bt., New York. 



SCHENCK'S 

WATERPROOF SHIPPING TAG. 

CHEAPEST and BEST. 

90 Ann Street, New York. 
P. O. Box 2584. 
Bend lor prices and samples. Superior for cotton. 



CRUCIBLE STEEL CASTINGS 

TO PATTERN— not iron partially converted and called 
steel! Will temper, same as Bar Steel. Worn castings 
may be drawn into Bars, and used for any kind of Tools. 
Send for Circular. 

MOKSE & BENNET, 57 Cedar St. , New York. 



WE warrant every Steam Gauge 
bearing our name and numbered above 12,000 

FOR TWO YEARS. 

jy See Circulars. 
UXICA STEAM GAUGE CO., Plica. 1V.Y. 



PROPELLER PUMPS 

Of any capacity and elevation, without Valves. For clean 
water, saud, sawdust, &c. W. B. BOCK, Sec, 61 N. 
Front St. , Philadelphia. Pa. 



ENGINES & BOILERS 

30 PER CENT UNDER COST, AND GUARANTEED. 
wnat do you need r E. E. ROBERTS & CO,, Consulting 

Engineers, 18 Wall street, Aew York. 



GERMANY.— AGENCIES WANTED FOR 

Machines and Patented articles of every description, by 
Messrs. Wibth & Co. , Frankfort on the Main and Vienna. 
Sample Store and PateLt Office ; proprietors of the Arbei- 
ter {Frankfort) and the Techniker (Vienna) . 



jffl« 



WRIGHTS Bucket 
Plungers are the beat. 
Send for circular. Valley 
Machine Co., Easthamp- 
ton, Mass. 



PATENTEES, 

WHO WISH TO REALIZE PECUNIARY 
benefit from their inventions, either by sale of 
theirrights, or partnership with capitalists, are iavited 
to send for our explanatory circular. Many valuable 
labor savin? inventions are lying dormant which might 
realize a fortune for their owners, if brought properly, 
before the public. E. E. ROBERTS & CO., Consulting 
Engineers, 15 Wall Street, New York 



ORCHFSTRAL, MEDIUM and COLIBBJ 
MATHUSHEK. PIANO FOH.TES. 

Acknowledged the best in the world for tone, touch and 
durability. Descriptive Pamphlets free. Address 
MATH USHEK PIA NO M'F'G CO. ■ New H a ven, Co nn. 

ABOUT 1,000 feet 1 Inch Gas Pipe for Sale. 
T. B. BAILEY A VAILj Lockport, N. Y, 



Lathes & Drill Chucks. 

HORTONS, CUSHMANS, WHITONS, 
Morse Twist Drill Co. , Eagle, and Warwick, at 
makers' prices. A. .1. WILKINSON & CO. , Manulac- 
ur era' Agents, 2 Washington St. , Boston, Mass. 

DAVIS' 

RECORDING 

GAUGE. 

Adopted by the U. S. 
w/lll Board of Supervising 
f/jffl Inspectors. 

jy Simplest and 
Cheapest. 

NEW YORK STEAM 

GAGE CO., 
46 Cortlandt St., 
New York 

FOR SALE— A well known Foundry and 
Machine Shop, in the City of Louisville, Ky., with 
machinery in good order for workifcg from 100 to 300 
hands, a full line of modern patterns ypr Engines, Mills, 
&c. , and a good business established for more than 
twenty-two years. The machinery an« patterns, or any 
part of them, will be sold separately,, if desired. For 
terms and catalogue of machinery, tools, patterns, &c, 
address STEPHENE. JONES.14 Centre St.,Louisville,Ky. 




GENTS WANTED to sell articles needed 
» by every one. Address PLUMB & CO., Phila,, Pa 
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A Sew and TaliaUe Boot. 



THE 




FOR 

18 7 2. 

Being a Compendium of the Scientific Progress and Dis- 
covery of tne Past Tear. 400 pages, octavo. 100 En- 
gravings, Steel Plate and wood. Handsomely 
bound in muslin, $1.50: extra binding, half 
calf, |3. FoBtage24cts. Munn & Co., Pub- 
lishers, 37 Park Row, New York, Office 
of the Scientific American. 
This new and elegant work presents, in convenient form, 
notices oi the leading subjects and events, pertaining to 
science, that have occunied public attention during the 
past vear. The progress of the more im ortant public 
works iB duly chronicled, with illustrative engravings. 
The leading discoveries, facts, and improvements, in 
Chemistry, Mechanics, Engineerlng,Natural History, and 
the various Arts and Sciences, are recorded and illus- 
trated. Sketches of prominent scientific men, with illus- 
trations, are given, and among the portraits are those of 
Faradav,Murchison, Darwin, Agassis, Huxley, and Hers- 
chel. The Mont Cenis Tunnel, the He'l Gate works, the 
Brooklvn Suspension Bridge, the Hoosac Tunnel, the St. 
LouiB Bridge, the United States Patent Office, and other 
workB are il UBtrated Alarge amount oi useful informa- 
tion, tables, descriutions of improvements, with engrav- 
ings, are likewise presented. The book is one of much 
interest and value, and should have a place in every 
library. Sent by mail to all parts of the world, on receipt 
oi price as above, with the poBtage. Address 

MUNN & CO.. 

Office ot scientific American, 
37 Park Row. New Vork city* 



"0ME SEWING MACHIN 

This Unequalled Machine 
USES A STRAIGHT NEEDLE, 
HAS THE UNDER FEED, 

MAKES THE "LOCK STITCH,»J 
Is Simple, Reliable, and Durahl*. 

WE Oi^tlEylTB GOMPE0TIO&. 

Agents wanted where we are not represented. For ftlrther 

particulars, address JOHNSON, CLARK & CO., BOSTON, 

SlASS.. PITTSBURGH, PA., CHICAGO, ILL., or ST. 

LOUIS, JUO- 



E 



GENERAL AGENTS. 



PENDLETON BROS. . 
CLARK. & PRESCOTT, . 
CAREY BROS. & WILCOX, 

D. G. MAXWELL, . 

S. C. PHILLIPS, . . . 
T. L. BISSELL, . 
STUBBS & HARVEY, . 
KNOWLES & CONNER, . 

E. W. HAINES, . 
G. W. TKAVER, 



Portland, Me. 

. Boston, Mass. 

. . New York. 

Charlotte, N. C. 

Norfolk, Vs. 

Charleston, 8. C. 

For Deposit, Ala. 

Louisville, Ky. 

San Francisco, Cat. 

. For laud, Oregon, 



Letters and Figures ' 

OF 

Zinc and in Believo, 

For Signs. 

A SUBSTITUTE FOR WOODEN SLOCK LETTERS. 
K^~ Warranted to Labt for Twenty Tears. ^D 

H " 




H. UPHAM, Manufacturer's Agent and Engraver 
ttal and Brass Signs, 399 Broadway , New Tort. 
SendforDes riptive Circular and Price List. 



of Metal and Brass Signs, 399 Broadway , New Tor. 
SendforDes riptive Circular and Price List. 

Sunday School Society and Political Banners. 



Machinery, 

Wood and Iron Working ot every kind. Leather and 
Rubber Belting, Emery Wheels. Babbitt Metal, &c. 
GEO. PLACE & CO.,121Chambers&103ReadeSts.N.Y. 



Machinists' Tools. 

The largest and moBt completeassortment in thiBcoun- 
try , man ufactu red by 

NEW TORK STEAM ENGINE COMPANT, 

121 Chambers & 103Reade StreetB, New Tork. 



Cold Rolled Shafting. 

Beat a- d most perfect Shafting ever made, constantly 



on hand in large quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Coupling and Self-oiling adjus' "" 
Hangers. GEORGE PLACE ft CO 



121 Chambers ft 103 Reade Streets, New York. 



Sturteyant Blowers 

Of every size and description, constantly on hand. 
GEORGE PLACE & CO.. 
121 Chambers & 103 Reade Streets, New York. 



NON-EXPLOSIVE. 

Dr. F. T. Grimes* Patent Non-Explosive Kerosene 
Lamps produce a clear bright light, superior to g^a light, 
at an expense oi one cent a night. Agents wanted. For 
circular and terms to Agents, address F. T. GRIMES, 
No. 321 East 22nd St., New Tork City. 



ROPER HOT AIR 

ENGINE COMPANY, 124 Chambers St. , New York. 



Buy Barber's Bit Brace. 



THE WOODWARD 

STEAM PUMP. 

Woodward Pat. Improved Safety Steam Pump and Fire 
Engine. Steam.Water, and Gas Fittings of all kinds. Deal- 
ers in Wro*t- iron Pipe,Boiler Tubes, etc. Hotels.Churches, 
Factories, and Public Buildings heated by Steam, Low 
Pressure. Woodward Co ., 76 and 78 Center st. , N. T. 



SAVE 20 DOLLARS. 

BUY the Cm-UBKATED WILSON SHUTTLE 
SEWING kACIIINE. The best in he World. 
For Sale Everywhere. AfiENTS WANTED in unoc- 
cupied Territorv. For Illu trated Circulars. AddresB, 
WlT-SOTi Sewing Machine Co., Cleveland, O. | St. 
Louis, Mo.l Phlla.,Fa.; or, 707 Broadway, N.Y. 



P. BLAISDELL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars. 
Jackson st . , Worcester, Mass. 



AGENTS, LOOK ! Genteel Business. Most 
attractive little article. Everybodywants one. Our 
#srente aretSUneivtoakiEgSStoSiOdailv. Send Stamp for 
Circulars to CHURCHILL & TEMPLETON.MB'dw'y.NT 




Reynolds' 

TURBINE WATKR WHEELS. 

The Oldest and Newest. A:: others, 
only imitations of each other in 
iheir strife after complications to 
aonfuse the public. We do not boast 
out quietlyexcel them all in staunch, 
reliable, economical power. Beau 



tiful pamphlet free. Geo.TALLCOT, 



c nph__ . 

98 Liberty st. , New Tork. 
Gearing. Shafting, 



PERFECTION OF SPEED ON WATER 
WHEELS secured by the Hydraulic Rotary Governor. 
Return, after testing, if you can afford to run without it. 
Address J. S. ROGERS, Tr. , 19 John St. , Boston. 



EXTRACTS dfc CABMINKS) Taylor & Babkee, 
_ _ --». 0F -— 0* ^% r lvIanf, S ChemlBts, 
I JJi D I G" 0«) Lowell. Mass. 



1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, .Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N, Y. and 118 Liberty St., NewYork. 



UNIVERSAL WOOD WORKER, 

HORIZONTAL AND UPRIGHT BORING MACHINES. 
MoBETH, BENTEL ft MARGEDANT, Hamilton, O. 



WASHOE TOOL MANUFACTURING J!0 

Cor. of Park and College Places, New York. 



•) 




iW° Manufacturers pf the Celebrated ' 
Mining Companies. 



Wabhoe " ADZE ETE. 



.BICES 



S, adapted for Railroad, Coal, and 




«« sg "~~~J 



g^- Awarded the first Premium, at the Fair of the American Institute in 1868, over all oompet 
itors. Comparison Invited. Competition challenged . Send for circulars. 



PfLECTRIC APPARATUS for BLASTING 
J and Submarine "W^rk, manufactured solely by 
GEORGE E. LHICOLN & CO., Room 9,32 Summer St., 
Boston, Mass. * 

s^ Consisting of : 

Electric Batteries of various sizes, 

Electric Fuses oi any required length, 
Electric Fuse Heads, detached, 

Connecting Wire, Leading "Wire, Ac, &c. 
Send for Circular. 



RIVERVIEW Military Academy, Pough- 
keepsie, N. T. A thorough- going school for boys. 



MOULDING MACHINE for Sale Cheap.— 
Smith's 8 in. 4 sided Moulder, new. 
HILL, CLARKE & CO. Milk St.. Boston, Mass. 



snade, Trees ! Ssj"- Plants ! • SSKS; Seeds ! 

Apple ana Crab Bootgrafts, best sorts, 10,000 $50.00 

Pear, Std. Extra, 1 vr. , Bartl. tt, &c. , 8 to 4 ft. , doz . . 2.50 

Seats. Peach, bu,,$S; Apple, Osage, new, bu 12 00 

Potatoes, White Peach Blow, Early Rose, bu. 2 00 

Seedlings, Soft Maple, 1,000. »1 j Ash. «S; Elm...!."..'...' 2'00 
Illustrated Catalogne^lOO page, and New Price List, 10c. 
F. K. PHOENIX, Bloomington, 111. 



MACHINERY,!- 



EW and Jd-HAND.- 

Send for Circular. CHAS.PLACK 
" CO., 60 Veseyst.,New Tork. 



MAGIC 

New Yo»k. 



For the Parlor, sena a stamp ror a nriot 



Send a Stamp for a price 
"NJUBING Sr 
743 Broadwa>, 



UNITED STATES WATCH CO'S WATCHES 

WERE AWARDED THE 



_A.t Fair or "AMEEIGA1T INSTITUTE," New Tori;, lSVO, 

" " "OHIO MECILA-jSTICS INSTITUTE," Cincinnati, 1S70, 
•yYt "LOTIISSJ^JNTA. STATE FAIE," New* Orleans, La., 1870, 
And at every Fair where they have been exhibited, 




M 



ACH'NISTS* TOOLS—Send for Illustra- 
ted Cxtslosroe. CHAfe. GO'QCH, Cincinnati Ohio, 



{Patch JVo. 1089, V. S. Watch Co., Stem-Winder— variation, S Seconds in 14, Monllts. 

L. E. Chittenden, lateBeg. U. S. Treat. 
Watch Ho. £1,030, V. S. Watch Co., Stem Winder— variation, 7 seconds in four months. 

S. M. Beard, Jfrm Beards & Cummings, 128 Front Street, 2f. Y. 
Watch JVo. 10,54:8, IT. S. "Watch Co., Stem- Winder — variation, 5 seconds per month. 

Z. C. Pkiest, AssH Sup'l N. T. C. <£. H. B. B. 
Watch No. 1037, IT. S. Watch Co., Stem Winder— variation, only 5 seconds per month. 

Henry Smith, Treas. Panama B. B. Co., 88 Wall St. N. T. 
Price Lists furnished the trade on application, inclosing business card. For eale by the trade generally. 
Ask your Jeweler to see the IIAHIOIf 

W4tCS«$ 

BEWARE of tciirlHces imitations xoith which the country is flooded. To avoid impo- 
sition, see that the words MARION, N. J., are engraved on the plate over the Main-Spring 
Barrel. All others are spurious. 

> WHM l!^ E B00Bts United States Watch Co., 

GILES, BRO. & CO. GILES, WALES & CO. 

$3 & 85 State 8t, , Qhieago. IK, No* 13 Maiden lMne t 2feu? Tork. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines.Gray & Wood's Planers.Self-oilirig 
Saw Arbors, and other wood working machinery. 

" ' — j 91 Liberty street, ft. Y.: 

(67 Sudbury street. Boston 



S. A. WOODS, 
Send for Circulars. 



OOD-WORKING MACHINERY GEN- 

. . eralij. Specialties, Woodworth Planers andRlch' 
ardson s Patent Improved Tenon Machines. Noe. 24 and 
36 Central, corner Union st. , Worcester, Mass. 

WITHERBY RTTGG. & RICHARDSON. 



w 



MACHINISTS. 

Illnstratea Catalogue and Price List or all kinds of small 
Tools and Materials sent free to any address. GOODNOW 
& WtGHTMAK, 23 Cornhill Boston, Mass. 



Milling Machines. 

STANDARD, UNIVERSAL, INDEX ANp 
PLAIN, In every variety, of unequalled design and 
first class workmanship. Send for illustrated catalogue 
to the Bbainard Milling Machine Company, 80 Milk 
Street, Boston. Works at Hyde Park. 



HILL, CLARKE & CO., 80 M ilk St.> Boston, 
ENGINEERS, and Dealers is 
STEAM ENGINES AND PUMPS, 
And the Best Class of New England 
IRON AND WOOD WORKING 
MACHINERY. 



AGENTS Wanted. Agents make more mon- 
ey at work for us than at anything else. Particulars 
free. G.Stinson & Co. ,Fine Art Publishers, Portland.Me. 



RICHARDSON, MERIAM & CO. 
Manufacturers oi the latest improvedPatent Dan- 
iels* and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scrol. SawSiJRailway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. MaBS. Warehouse. 107 Llbertv st. NewYork. 17 1 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent' Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co„ Lockport, N.Y. 



— For Description, Price 

*_• ^.*- ,.«, ,v_r- Lists etc. , of the Best Centrit'a- 
gal Pump ever invented, with Overwhelming T 'S+.imony 
m its favor, send for new illustrated pamphlet (4j pp.) to 
*f ssrs. HEALD. SCS^O & CO. Bald winsvllle. N. V. 



PUMPS 

gal Pump ever invente* 



ATHE CHUCKS— HORTON'S PATENT 

4 from 4 to 36 inches. Also for car wheels. Address 
15. HOWTON A SON, WlndRn* Lo")r*, Cnnti. 



CINCINNATI BRASS WORKS.—None but 
J best quality of Brass Work for Engine Builders and 
Steam Fitters. F. LTTNKENHEIMER, Proprietor. 



MODELS FOR THE PATENT OFFICE, 
and experimental machinery of all kinds. HOL8KE 
HINE CO., 279 Cherry St., New York, near Jefferson 
St. A special shop for Patent Models. Many years expe- 
rience. Refer to Scientific American Office. 



PATENT IMPROVED 

VARIETY MOLDING MACHINERY 

And Adjustable 

CIRCULAR SAW BENCHES. 

For Machines and information, address 

J. P. GROSVENOR. Lowell. Mass. 



To Electro- Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction, 
manufactured and Bold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfleld street, Boston, Mass. Illus-. 
tratea catalogue sent free on application . . 



STAVE MACHINEW 

And 'WOODWOE I'H PLANER8 for 13 years a specialty. 
T. H. E1CKER & SONS, Harrison, Me. 



/\nnTC SAFETY HOISTING 

VrXJ.O Machinery. 

OTIS, BROS, & CO. 

NO. 34S BBOAITWAT few TORK. 



PORTABLE STEAM ENGINES, COMBIN- 
lng the majlmuin ot efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HDADLET& CO., Lawrence, M888. 
46. Cortlandtst. KewTork. 



Niagara Steam Pwmp. 

CHAS. B. HARDICK, 

is Adams St. . Brooklyn, N. Y. 



Andrew's Patents. 

Noiseless. Friction Cta-aaved, or Geared Bolst- 
ers, suited to every want- 
Safety Store Elevators. Prevent Accident, 11 

n Rope, Belt, and "Enaine break. 

Smoke-JBurnlnar Safety Boilers. 

Oscillating Engines, Double and Slnele, l-'i to 
lOO-Horse .power. « 

Centrifugal Pumps, 100 to 100,000 Gallons 
per Minute, Best Pumps In the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out Injury. 

All Light, Simple, Dnrable, and Economical. 



WM. D. ANDREWS & BRO., 
114 "Water Btreet. New York. 



THE FKEAR ARTIFICIAL STONE. 

Incombustible, and Unsurpassed in Durability. 

Upwards of 400 houses erected of it, in Chicago, Toledo 
Buffalo,Elmira,New Orleans. New Haven, Albany, Brook- 
lyn,*and elsewhere. It can be sold at lees than half the 
cost of labor on the natural material. Orders for stone 
received at the office of The New York Frear Stoni 
Co., N.Y. Life Ins Co. Building, NoS. 346 and 848 Broad- 
way, corner nf Lennaril St. TC>.w York. 



You ask WHY we can sell 
First Class 7 Octave Pianos for 
S29Q ? We answer— It costa 
less than $300 to make any $600 
Piano sold through Agents, all 
of whom make 100 per ct. profit 
Wa have no Agents, but uhip 
direct to families at Factory 
price, and warrant Five Years. 
Send for illustrated circular, in 
which we refer to 300' Bankers, 
Merchants, Ac. (some of whom 
fou may know*) using rmr Pianos in 40 States and Territories. 

U. S. Piano Con 865 Broadway, New York. 




AUSTRALIAN COLONIES. 
BENCRAFT & SMITH, Solicitors and Patent Agents, 
Melbourne, Victoria. Agencies in all the Colonies. 
References— New York : John StephenBOn & Sons. 

Melbourne ; United States Consul. 
Powers of attorney to ChanesChichester Bencraft. 



Wooi anfl Iron Wortinff Machinery, 

Gauge Lathes for all kinds of handles and Cabinet Mai 
ker!s work. Chair Machinery, etc. : UprightDrills; Key 
Seat Machines ; Stave and Shingle Machinery, etc. etc 
Address, for catalogue, ^ _ 

T. R. BAIIiBY <& VAIIi, liockpert. N. Y 



PATENTS BOUGHT AT$P SOLD. Send 
for our List . Agents wanted. |B. GIBBS & CO. , 
f Wall St.. N.T. References: A. W. Dimock, Pres. A. 
. S. S. Co.: J. C. Winans, Pres^ Hamilton Ins. Co: 



WOODWORTH Surface Planers, $125. 
Woodworth Planers and Matchers, *350. . 
HH.J.S ft HOAft, 33 Courtlandt St; ; New Tork, 
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Advertisements will be admitted on this page at the rate of 
Sl'00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement, as the letter-press. ' 




Adapted to Mechanical Purposes, Mew fork 
Belting and Packin g Co. . 37 & 38 Park Bow. 




Pyrometers. 



"fc^OR Blast. Furnaces, Bakers' Ovens, Boiler 

JP Fines, Superheated Steam, Oil Stills, Zinc and Lead 
Baths; also, for sale. Steam and Blast Gauges, Scotch 
Glass Tubes, Engine Counters, Richard's Indicator. 

E. BROTFN, 311 Walnut St., Philadelphia. 



(ABS ^EBlCIMB 1Ul48 ht 




H.W.COLLENOER^ PHELAN& COLLENDER. 

738 Broadway, Mew York. 

ILLUSTRATED PRICE-LIST SENT BY MAIL. 



STEAM HAMMERS 
FERRIS &M1LES 

24 T _ H &WO0D SL S PHIL A . 



WATCHMAKER and JEWELER'S Man- 
ual gives latest and most approved secrets ol the 
trade, embracing watch and clock cleaning and repair* 
lng, tempering In all Its grades, making tools, compound- 
ing metals, soldering, plating. &c. with plain Instruc- 
tions for beginners, &c, 25 cts. Hair- work for Jewel- 
ers, &c. , with 80 engr avfngs, 50 cts. Painter's Manual, 
50 cts. ; Soapmaker's Manual, 25 cts.; Horseshoer's 
Manual, 25 cts. ; Cheap Book of Alphabets, 50 cts. Of 
booksellers or by mail, on receipt of price, by 

JESSE HANEY & CO., 119 Nassau St.,N.Y. 



TO MANUFACTURERS. 

FOR SALE— The property known as Crawford's Mille, 
situate at North-Eaat, Cecil Co., Maryland, about 
half way between Philadelphia and Baltimore, \% miles 
from the depot. This is one of the best water powers in 
the country, stream never failing, fall ol water 85 feet. 
Has been used for the past SO yeais as a Woolen Mill. 
Would be a good location for a paper mill, or for any 
business requiring water power; 94 acres of land, mill, 
out buildings, tenement houses, woolen machinery, &c. 
Will be soldcheap, on liberal terms. Address 

A. D. A., care W. R. Martih, 
No. 141 Broadway, New York. 



Write to Howard & Co, 

Ho. 865 Broadway, New York, 
FOB A DESCRIPTIVE PRICE LIST OF 

We send them to any place, C.O.D., with privilege to 
examine before paying. When you write, mention the 
Scientific Amebic an. 



To Capitalists or Foundry and Machine 
Men. 

AN EXTENSIVE MANUFACTURING ESTABLISH- 
MENT In Chicago, in full operation lor the past ten 
years, with daily Increasing business, large capital and 
good credit, having escaped the ravages of the great flre, 
proposes to erect buildings upon an extended scale Im- 
mediately, in or near to the "Burnt District," and will 
receive proposals from similar manufacturers for re- 
moval thereto with their machinery to unite in the 
enterprise. A large number of machine hops and foun- 
dries were destroyed by the fire, reducing competition, 
while the Immense demand for Engines, Hoisting Ma- 
chinery, &c. , to rebuild the city, is ample guarantee of 
future business. The reputation of the house is A 1, and 
the class of work in many respects a monopoly secured 
by letters patent. Address MAN UFACTURER, No. 516 
West Washington Street, Chicago, 111. 



T>EACH'S SCROLL SAWING MACHINE. 
Xj Agents wanted In every large city. Send for circu- 
lars ana price list. See cut and description on another 
page. Address H. L. BEACH, 90 Fulton St. , New York. 



A VALUABLE PATENT FOR SALE.— 

XjL Good reasons given for selling. Address Lock 
Box C, Collins ville, Conn. 



i CIRCULAR SLIDE VALVE, FOR STEAM 
J ENGINES.— Alien* Co.-, of the Burlington Paper 
Ills, say of thls*valve: "Its operation astonishes us. 
With 40 lbs. of steam, our 50 horse engine does as much 
work now, as the old vave did with 75 lbs. We believe 
that with this valve an Engine will do double work. 
With nearly a season's use, it has never been touched for 
repairs. We consider it perfect. " Users of steam who 
are scant ofpower, or have dear fueLhave here just what 
tbey need. Send lor circular to Box 804,Burlington,Iowa. 



tOLT'S ARMORY TESTING MACHINE— 
Strength of Materials.— The Colt's Arms Company, 
oTHartford. Conn. , Is prepared to measure the strength 
of all materials by its testing machine, which Is capable 
of determining strains from 1 oz. to 100,000 lbs. , in speci- 
mens from 7 Inches to 8 feet in length, and with cross- 
sections up to 1 square inch in area. The price of testing 
half a dozen specimens of the same material, 125. See 
Scientific American.March 16, 1872. For further informa- 
tion, apply direct to the Company. 



A GOOD COMPOUND 

Microscope, 

OfSfi diameters or 1200 *rea, -will foe sent ny mail, on 
receipt of Three Dollars and Seventy -five Cents. 
W. Y. MCALLISTER. 
728 Chestnut St. , Philadelphia, Fa. 



STEEL TAPE MEASURES, 

Mathematical Drawing Instrnments, 

SPY GLASSES, SPECTACLES, 

MICROSCOPES, <&c, &c, 
For Sale by . W. Y. MCALLISTER, 

728 Chestnut Street, Philadelphia, Pa. 
tW Catalogues sent without charge. 



THE ROCHESTER TRRRINE. 

OUR WHEEL is the strongest, simplest, and best In 
the market. It isa VanDeWater, with new and im- 
portant improvements. One of Van DeWaters'.? wheels, 
tested by James Emerson, of Lowell, gave 84-60 per cent. 
Send for circular. 

ROCHESTER TURBINE WATERWHEEL MANF'G 
COMPANY, Rochester, N. Y. 



FIRST CLASS TRAVELERS, engaged in 
selling Machinists' Supplies and MechanTcalGoods, 
can obtain a liberal commission by adding to their lists 
the goods of an established and well known Manufac- 
turing Co. AddressMORGA , P.O. Box 2,874,New York. 



RISDON'S IMPROVED 

Turbine Water Wheel. 

There are now several hundreds of 
these In successful operation. Their 
simple and tight gate, and their econo 
mlcal use or wafer at all stages of the 

Sate, makes them every where liked, 
no of these was tested by James Em- 
erson, of Lowell, and gave 
EIGHTY-FOFK AND SIX ONE- 

HUNDREDTflS PER CENT. 
Send for a circular. 

T. H. RISDON & CO., 

Mount Holly, New Jersey. 
Manuiacturers of all kinds of Mill Machinery, and Clr- j 
cularSawJJiHs" 




WIRE ROPE. 



JOHN A. ROEBLING'S 

MANTTTACTtJMBS, TBSNTOU, H. 



SONS, 



FOR Inclined Planes, Standing Ship Rigging, 
Bridges, Ferries, Stays, or Guy a on Derricks & CraneB, 
Tiller Ropes, Sash Cords ol Copper and Iron, Lightning 
Conductors ol Copper. Special attention given to hoist- 



ing rope of all kinds xor Mines and Elevators. Apply for 
circular, giving price ami other information. Sena 
pamphlet on Transmission ol Power byWire Ropes. A 



large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 



SCHiCNKER'S PATENT 

Bolt Cutter, 

New Invention. Address, I 
Howard Iron Works. Buffalo. N.Y.i 




LUBRICATORS. 

DREYFUS' celebrated Self-act 
lng Oilers, for all sorts of Machinery 
and Shafting, are reliable in, all seasons, 
saying 75— 95 per cent. The Self-acting Lu- 
bricator for Cylinders is now adopted by 
over 80 K. R. in the U . S. , and by hundreds 
stationara,englne«. Send for a circular to 
NATHAN* l5HEYFUS,10BLibertySt.,N.Y 



3 AT. SOLID EMERY WHEELS AND OIL 



& STONES, for Brass and Iron Work, Saw Mills, and 
Edge Tools. Northampton Emery Wheel Co. Leeds.Mass. 



o 



PORTLAND CEMENT, 

F the well known manufacture of John 
Bazley White * Broth erB, London, for sale by 

JAMES BRAND, M Cliff St., N.Y. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For Bale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO., New Haven, Conn. 



SPECIAL NOTICE. 



ON THE 15th OF APRIL WE SHALL MAKE A GENE- 
RAL ADVANCE OF 15 PERCENT ON THE PRICE OF 
"THE TANITE EMERY WHEEL." On and after the 
above date Tanite Emery Wheels will be sold at the nett 
list price, instead of IS per cent Discount from same, as 
heretofore. There will be a corresponding advance to the 
trade. 

The Increasing' demand for, and reputation of, THE 
TANITE EMERY WHEEL warrants Its manufacturers 
In at last making an advance from the price list which 
they have held rigidly fixed from the very Infancy of 
the Company. Constant care and unremitting atten- 
tion, the employment of the greatest mechanical and 
chemical skill, and the most assiduous study of the 
wants of Mechanics and Manufacturers, have enabled 
THE TANITE COMPANY to bring their specialty to the 
highest point of perfection. Constant outlays are required 
to meet the novel wants connected with this branch of 
industry ; and this, with the necessity of maintaining and 
even increasing the high reputation of these goods, calls 
for a mDderate increase In price. COMMON GOODS 
can be made for ordinary prices, but STANDARD GOODS, 
of uniform quality; on whose perfection, both chemically 
and mechanically ', not only the economy of the buyer, but 
the bodily safety of his hands depends: can emty be fur- 
nished atfullor hiffhprices. IT IS CHEAPER^BAFER, 
AND BETTER TO DEAL WITH A COMPANY WHO 
MAKBTa DISTINCT SPECIALTY BOTH? OIF SOLID 
EMERY WHEELS AND OF EMERY GRINDING MA- 
CHINERY, THAN TO RISK THE POOR ECONOMY OF 
BUYING CHEAP AND UNSATISFACTORY GOODS. 
Address THE TANITE COMPANY, 

Streudelrarff, Monroe Co., Pa* 

Stbotjdsburg.Mosbok Co u Pa., March 18, 1872. 
The Prices of the Tanite Co. 's Emery Grinding Machi- 
nery are this day advanced, as follows : 

The Tanite Co. 'a Saw Gummer $15 

" " " No. 1 Emery Grinder. SO 

' '' " " on Table 50 

" " " No. 3 " " 50 

' " " " on Table 75 

" " " No. 8 '■ " HO 

' Diamond Tools 15 

The general and great advance In the price of Metals 
and Supplies, together with recent Improvements In and 
additions to these Machines, necessitates the above ad- 
vance. Notwithstanding this advance, the above Ma- 
chines are the cheapest in the market. Take notice, 
that jy we make no charges for boxing and shipping, 
and no charges for Extra Rests. .JEJ Each Emery 
Grinder is supplied (in addition to the two ordinary 
Rests) with one of our improved adjustable Face Rests, 
and one of our improved adjustable Side Rests. These 
Rests can be set at any angle. 

Address, THE TANITE CO., 

Stroudsburg, Monroe Co. , Pa. 



PAXENT 
OLD ROLLED 
SHAFTING. 



The fact that this Snarting nas 76' per cent greater 
strength , a liner finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
liits Pat. Cotjplihg, and furnish Pulleys, Hangers, etc. , 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 

120 Water street, Pittsburgh, Pa. 

W~ Stocks ol this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE ft CO.. 126 Chambers street, N. Y. 



MACHISEHV, 
Safe*, and Mechanical Supplies, 

M A. S & J. GEAR & CO., 

] 68 t» 62 8PPBPB7 STBMT, B0BM8, 1I1B8., 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J F. W.EKNEB, 13 Center at. N.Y. 



Water Feed Keg's. Pat .Gage Cocks . Boiler Feeders. 



Send for circulars ■ MTJRBILL & KEIZER, Bait.. Md. 



ASBESUkj^i 



FIRST PREMIUM (MEDAL) AWARDED IN 1810 AJTD 
I2f 1871. Endorsed by Certificate from American Insti- 
tute as "The Best Article in the Market." 

Also, manufacturer of Asbestos Boiler Felting, 
Roofing and Sheathing Felts, Acid, Water and Fire Pr.of 
Compositions, Boiler Scale Preventive, and dealer in 
ASBESTOS, ASPHALTUM and Genebal Roofing 
Materials. 

B3T" Descriptive Pamphlets. Price Lists, &c, by mail. 

( Established \ H.W.JOHNS, 

J in 1858. J 78 William St., Now York. 



L effel Improved Turbine 

WATERWHEEL. 

6000 IN USE. 

NEW PAMPHLET SENT FREE. 
J- JAS.LEFFEL fc CO. 

SPRINGFIELD.O.NEW HAVEN.CONN, 



Brass & Copper 

SEAMLESS TUBING 

FOB LOCOMOTIVE, MARINE, AND 
STATIONARY BOILERS. 

* Merchant & Co., 

807 Market Street, Philadelphia. 



Swain Turbine. 

"OnrLov-Water Wbeel firom this on" 

WILL DO TEN PER CENT MORE WORK 
■on small stream's, in a dry season, than any wheel 
ever Invented. Gave the best results, in every respect, 
the Lowell Tests. 

For Report of tests at Lowell, with Diagrams and 
ules of Power address 

THE SWAIN TURBINE CO., 

ggrth Chelmsford, Mans* 



TODD & RAFFERTT, Manufacturers of 
Steam Engines, Boilers, Flax. Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors always on hand. AlsoAgentsfortheNewHavenMan- 
ufactming Co. 's Machinists r Tools. ttar"We invite espe- 
cial attention to our new, improved. Portable Steam En- 
gines. Warerooms. 10 Barclay st. "Works -Paterson, N.J. 



Highest Premium awarded by American Inst. Fair, 1871. 




Teads Mask. 



CAUTION. 

Purchasers and consumers of Prince's Metallic 
Paint will please see that each package has our trade 
mark, and name on the side, as Mineral and other worth- 
less paints are frequently sold upon the merits, and often 
in the -nam* of Prince's Metallic, to the great loss and 
injury of the consumer. For sale by the trade, and 
PRINCE & BASS, Manufacturers, 96 Cedar St. .New York. 



STEAM DRILLS 



THE adoption of new and improved applica- 
tions to the celebrated Leschot's patent, have made 
these drills more fully adaptable to every variety of 
BOCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both In this country and 
Europe. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER M1N 
UTE In hard rock. They are adapted to CHANNELLING 
GADDING, SHAFTING, TUNNELLING, and open cut 
work; also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with Bteam or compressed air. Simple and 
durable in construction. Never need sharpening. Man- 
ufactured by 
THE AMERICAN DIAMOND DRILL CO., 
No. 61 Liberty St., New York 



U WROUGHT 
-- - IRON 

Beams &Girder s 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called tc 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to fnrnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman & Co. Union Iron Mills. Pittsburgh Pa. 



Detroit and Milwaukee Railroad Company. 
Detroit, 1st March, 1872. 

Thomas Bell, Esq., General Superintendent ot this 
road, having signified his desire to be relieved of his du- 
ties about May 1st, the Directors will receive applica- 
tions for the position of General Superintendent, accom- 
£ anted by suitable credentials, during the month ot 
larch. C. C TROWBRIDGE, President. 



&T J. V. Carpenter, Advertising Agent. Addres 
hereafter, Box 778, New York city. 

A. S. CAMERON & CO., 

ENGINEERS, 

Works, foot oi East 23d 
street, New York city. 

Steam Pumps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 




jtfJEMARjf 




Union Stone Co., 

Patentees and Manufacturers ol 
ARTIFICIAL STONE Sc 

i EMERY WHEELS, 

] and Artificial Stone and Emery whee i 
* Machinery and Tools. Send for circu 
lar. 29 Kilby Street. 

BOSTON, MASS. 



L. W.Bond — New Tools. 

EXTRA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and under. 
Milling Machines, Gear and Bolt Cutters ; Hand Punches 
and Shears ier Iron. 

Ott ce and TVarerooms, 98 Liberty st. ,New York ; "Works 
at Worcester , Mass. 
A. C. STEBBINS, New York, Agent. _ 



American Saw Co., Manufacturers of 



,4?M0^?ooTHED % 

"circular saws"* 



And Perforated Circular and Long Saws. Also Solid 
Saws of all kinds. No. 1 Ferry St., corner Gold street 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 



>TJ FOR 

SHEATHING, 

I PLASTERING, 

j. B00FING, 

L DEAFENING, 

' AND 

1) CARPET LINING. 
Samples&circulars sentfree.by 

1 ROCK RIVER PAPER CO., 
Chicago*, or, 
JN B. K. HALE & CO., 

22 & 84 Frankfort St., N.Y. T» 



FG 



Sole Agents for Eastern States. 




dfeOA Hfifi IN PREMIUMS.— SIXTH 

3ft £ U <» V U V Grand State Fair of the Mechanics' 
and Agricultural Fair Association of Louisiana, will be 
held on the Fair Ground, in the City of New Orleans, 
April 24, 25, 26, 27, 28. 29, and SO, 1872. Exhibitors are 
inyited from eyery section of America. Those visiting 
the Fair by railway or steamer should procure their 
return tickets at the point of departure. Premium Cata- 
logues will be sent to any address, free of charge, by ap- 
8 libation to LUTHER HOMES, Secretary and Treasurer, 
ffice Mechanics' Institute, New Orleans, La. 



Machinists' Tools 

OF EVERY DESCRIPTION. 

WE WOULD CALL THE ATTENTION 
of Railroad Companies and Car Builders to the 
superior excellence of our 

CAR AXLE LATHES (GRAY'S PATENT), 

CAR WHEEL BORERS, 
HYDROSTATIC WHEEL PRESSES, ETC. 

NILES TOOL WORKS, 
Office 131 West Second Street, 

Cincinnati, O. • 



^$75 to $260 per month, SOTSffi' 

.Smale, to introduce the GENUINE IMPROVED COM- 
t^MON SENSE FAMILY SETV1NG MACHINE. This 
2 Machine will stitch, hem, fell, tuck, quilt, cord, bind, 
«braid and embroider in amost superior manner. Price 
fc>only *15. Fully licensed and warranted for five years. 
rWe will pay $1000 for any machine that will sew a 

Astrohger.more beautiful.ormore elastic seam thanours. 
It makes the "Elastic Lock Stitch." Every second stitch 
"*-*can be cut, and still the cloth cannot be pulled apart 
^without tearing It. We pay Agents from $75 to $250 
ojper month and expenses, or a commission from which 
v n twice that amount can be made. Address SECOMB ft 
"rCO. ,.. Boston, Mass.; Pittsburgh, Pa.; Chicago, 111.; 
<4or St. Louis, Mo. *8— 



THE NEW VOLUME OF 

commenced JANUARY FIRST; therefore, now 1b the 
time to organize Clubs and to forward subscriptions. 
Clubs may be made up from different post offices. 

TERMS FOR 1872. 

One copy, one year $3.00 

One copy, six months - 1.50 

One copy four months - ..... 1.00 

rTTm w*T™5 Ten copies, ene year, each $2.50 25.00 

ULUB BATIB ^ 0yer ten copleB( Bame rat6j each 2.60 

One copy of Scientific American for one year, and 
one copy of engraving, " Men of Progress," - 10. 00 

One copy of Scientific American for one year, 
and one copy of " Science Record," . 4. 00 

Ten copies of " Science Record," and ten copies oi 
the Scientific American for one year - - . 85.00 

CLUB PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, " Men ol 
Progress. " 

Remit by postal order, draft or express. 

The postage on the Scientific American Is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with suDscrlptlon, 25 cents extra 
to pay postage. 

Address all letters and make all Pest Office orders or 
drafts payable, to r, 

MUNN & &>., 

37 PARK ROW, HEW YORg 

THE " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth and 
Lombard sti. Philadelphia and 99 Gold st. S»w York. 
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